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GENERAL INTRODUCTION 

Alexander the Great died in 323 b.c. Though he 
had held his commanding position for a comparatively 
short time, his personal grip on the Hellenic world 
was so complete, that his death was the signal for 
the break up of the regime he had established. In 
particular, Athens welcomed his death as a renewed 
opportunity for asserting her traditional freedom. At 
this time, Aristotle was living in Athens and presiding 
over his philosophic school. Though there is no 
reason to suspect him of any political activities, the 
fact that he had been the tutor and personal friend 
of Alexander made him an object of suspicion, and he 
thought it wise to return from Athens to his property 
at Chalcis in Euboea. He did not long survive his 
retirement, as he died in the following year, b.c. 322. 
On leaving Athens he handed over the fortunes of the 
Academy to Theophrastus. Theophrastus presided 
over the school from 322 to 288 and was succeeded 
by Strato who remained at the head until about 269- 
To this period most of the treatises included in this 
▼olume belong, though they cannot, for the most part, 
be ascribed with confidence to any particular author. 
There is no doubt that Theophrastus followed his 
master's example, and left behind him a large body 
of notes, and possibly complete works which have 
not survived. From these most of the treatises 
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GENERAL INTRODUCTION 



have been compiled, though parts of some {e.g. the 
Mechanica and De Melisso, Xenophane, Gorgia), did 
not reach their present form until a much later date. 
All these treatises form part of the Aristotelian Cor- 
pus, which has come down to us, and, although they 
are probably none of them genuinely Aristotelian in 
the strict sense of the word, they all reflect the teach- 
ing of his school, and are in themselves extremely 
interesting. Perhaps the Mechanica is the most con- 
vincing, but the De Lineis Insectabilibus not only 
argues closely really abstruse mathematical problems, 
but reminds us that it is only within living memory 
that Euclid has been superseded in our schools as a 
teacher of geometry. 

In the notes upon the mathematical treatises I 
have had the great advantage of comments and 
criticisms from Mr. J. Storr-Best, B.A., who has 
read them all and in places suggested valuable 
additions or alterations. 

The text has, as a whole, suffered more from tran- 
scription and translation than most of Aristotle's work, 
and, in spite of a great deal of scholarly emendation, 
many passages have to be abandoned as hopeless, or 
entirely rewritten. The text used for this volume is 
that of Bekker, except in a few cases where the 1888 
edition of O. Apelt has been employed. For per- 
mission to use this, our thanks are due to Messrs. 
Teubner of Leipzig. Where it has been necessary 
to emend the text, the letter B has been attached 
to the Bekker reading in the critical notes. 
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ON COLOURS 
(DE COLORIBUS) 



INTRODUCTION 



All authorities are agreed that this tract was not 
written by Aristotle ; but though it has been assigned 
both to Theophrastus and to Strato, there is really 
no evidence upon which to determine the authorship. 
It probably emanates from one of the Peripatetic 
School. 

As the author states at the end of the treatise, it 
is intended rather to supply data for a detailed 
examination into the scientific theory of colour than 
to expound a complete thesis. He has realized that 
the development of colour in animals and plants 
depends to some extent on heat, and he seems to 
suggest that heat and moisture are the controlling 
factors. It is of more value as a collection of observed 
facts than for any theory of the origin and develop- 
ment of colour in physical life. There is of course no 
knowledge of the part played by chemical action ; 
but the author distinguishes between primary and 
secondary colours and raises a doubt whether black 
is a colour at all. 
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79U I. *A7rAa tcjv y^p(x>\iaT(jjv IotIv ova rots gtolx^ols 

GVVdKoAovOei, OLOV TTVpl Kal dipt Kal vSoLTL Kal yfj. 

drjp {lev yap Kal vSwp Ka9' iavra rij (frvcrei XevKa, 
to Se 7Tvp Kal 6 t]Xlos £avdd. Kal r) yrj §' earl 

5 (f)VO€L XeVKTj, TTOLpOL S<£ TTJV fia<f)r)V TToXvXpOVS (f>a[- 

verai. SrjXov S' iirl rrjs re<f)pa$ tovt* ecrrtV* €K- 
KavdevTos yap tov tt)v f$a<f>r)v 7T€7T0irj kotos vypov 
XevKrj ylveTai, ov iravTeXcbs Se Std to t<S Kairvcp 
j3ej3d(f)6aL jieXavi ovti. Sid Kal r) Kovla £av9r) yt- 
veTai, tov <f>Xoyo€tSovg Kal jxeXavos eTTixpoj^ovTos 
10 to vhwp. to Se (jilXav xptopia orvvaKoXovQel tois 
aroc^eiots" etV d'AA^Aa pLETafiaXXovTtov . rd S' aAAa 

€K TOVTWV eVGVVOTTTa Tjj jJit^€L K€paVVVfJL€V(X)V 

dXXrjXoig ycveTat. to Be okotos €kX€L7Tovto$ tov 
(/xjjtos yiWrat. 

Tpt^a)? ydp to fxeXav r)plv <f>aiv€Tai. rj ydp 
SXojs to pir) opdjfievov ioTL Tfj <f>voec fieXav (airdv- 

15 tcov ydp tcov toiovtlov dvaKXaTal tl (f>a>s fieXav), 
rj a<p tov {jL7]oev oAtos cpepeTat cpcos irpos Tas oipets' 
to yap pur) opcLpievov, oTav 6 TrepUxojv to7tos opoLTai^ 
fyavTaolav 7tol€l pieXavog. ^atVerat Se Kal rd 
TotavTa rjpiiv airavTa pieXava, dtp* oocov dpaiov Kal 
oXiyov iwxypcbs dvaxAaTat, to cpcos. Sid Kal at 

20 OKtal <f>aivovTai pieXqjvai. opiotcos Se Kal to vhcop, 
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I. Those colours are simple which belong to the Simple 
elements, fire, air, water and earth. For air and colours 
water are naturally white in themselves, while fire 
and the sun are golden. The earth is also naturally 
white, but seems coloured because it is dyed. This 
becomes clear when we consider ashes ; for they 
become white when the moisture which caused their 
dyeing is burned out of them ; but not completely 
so, for they are also dyed by smoke, which is black. 
In the same way sand becomes golden, because the 
fiery red and black tints the water. The colour black 
belongs to the elements of things while they are 
undergoing a transformation of their nature. But 
the other colours are evidently due to mixture, when 
they are blended with each other. For darkness 
follows when light fails. 

But black appears to us in three ways. In the first, Black, 
that which is not seen is, generally speaking, black 
naturally (for any light from such things is reflected 
as black) ; or secondly, black is that from which no 
light is conveyed to the eyes ; for that which is not 
seen, when the surrounding region is seen, gives an 
impression of black. Thirdly, all things appear black 
of the kind from which a very small amount of light 
is reflected. This is why shadows appear to be black. 
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orav Tpaxvvdjj, KaQduep rj ttjs OaXdrrr^s cf)pLKrj' Sid 
yap ttjv TpaxvT7)ra rrjs eiri^avelas oXlytov ra>v 
avycbv TTpooTriTTTOVocbv Kal hiaaTTCDfievov tov (fccoroSy 
to GKtepov fxeXav <f>aLv€TO.L. Kal TO v£<f>os, OTCLV fj 
25 7TVKVOV iGXVpCOSy Old TOVTO. KCITO. TO. ajJTOL Sk 
TOVTOIS KGLI TO vS(Jjp KOI 6 df) p , OTdV fj fJLT] TTaVTcXwS 

SiaSvvov to (f)tbs. Kal yap TavTa etvai So/cet fxeXava, 
791 b flddos eypvTa, Sid to uavTeX&s apatas* dvaK.Xao6ai 

TCLS CLKTlVaS' TCL ydp jJL€Ta£l) flOpia TOV (j>OJTOS 

avTiov drravTa elvai SoKec fieXava hid to okotos. 
otl Sk to okotos ov ^payxa dXXd OTeprjois ion 
(frcDTos, ov xaXenov i£ dXXcov t€ ttoXXojv Kara- 
6 fiaOetv, Kal p,dXiOTa €K tov firjSk alodrjTOV elvai to 

TTTjXlKOV Kal TToloV Tl TW O^TflLiaTl TG.T VyT]K€V OV TO 

okotos, Kaddrrep irrl twv aXXcov opaTtov. 

To ok <f>U)S OTL TTVpOS loTl XP^ ) f ia > SrjXoV €K TOV 

fjLTjSeiJilav dXXrjv r) TavT'qv €X 0V evptoKeaBcu xP oav > 
Kal Sid to fjiovov tovto St' eavTov opaTov yiveoBai, 

10 TCt 8* d'AAa Old TOVTOV. €7TlOK€TrT€OV Sk TOPTO. 

€via yap ovk ovra rrvp ovSk irvpos eiSrj ttjv <f>voiv 
(f)Oj$ rroieiv (f>aLV€Tai. et firj dpa to fikv tov rrvpds 
Xpcbfia (fxjjs iarivy ov \l£vtoi Kal to <j)6js 7rvpos ioTi 
Xptopia fiovov, aAA' eVSe'^eTat firj fiovcp pckv \nrapxtw 
tw TTVpl ttjv xpdav TavTTjv , elvai \iivTOi ^pai/xa to 
is <j)6js avTov. ovSevl yovv aXXip ttjv opaoiv avTov 
GVjjL^aLvei yiveodai ttXt)v tw </>coti, Kadduep Kal ttjv 
tow dXXcov GOjpidTOJv drrdvTWV ttj tov ^pco/xaTOS" 1 
<f>avTaola. to Sk fieXai' xpdjj^ct ovpifialvei ylveoOai, 
orav 6 drjp Kal to vSojp vtto tov nrvpds oiaKavBfj, 
Sto Kal ndvTa rd Kaopueva jLteAatV^Tat, KaOdirep 

1 GCOfACLTOS B. 
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In the same way water appears to be black when it 
is rough, as for instance the ripple of the sea ; for 
owing to the roughness of the surface few rays can 
fall on it, and the light is scattered, and so what is 
in shadow appears black. It is for the same reason 
that cloud appears to be black when it is very thick. 
It is just the same with water and air when the light 
does not entirely penetrate them. For these also 
appear to be black when deep, for very few rays of 
light are totally reflected : for all those parts which 
are in between the light parts seem to be black 
because of the darkness. One can learn from many 
facts that darkness is not a colour at all, but is merely 
an absence of light, and particularly from the fact 
that it is not possible to perceive in darkness the 
character or shape of anything, as it is in the case of 
visible objects. 

But that light is the colour of fire is clear from the 
fact that it is discovered to have no colour but this, 
and because it alone is visible by itself, whereas all 
other things are visible by means of it. This point 
must be further considered. For some things which 
are neither fire nor forms of fire seem to produce light 
by nature. Unless the colour of fire is light, light is 
not the colour of fire alone ; but it is possible that 
this colour does not belong to fire merely, but that 
light is actually its colour. Certainly visibility is 
impossible in any way except by light, just as the 
visibility of all other bodies is only possible by the 
appearance of colour. But the colour black is seen 
when air and water are burned by fire ; thus all things 
grow black when burning, such as wood and coals 
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20 £vXa Kal avdpCLKes ofieodevros rov irvpos, Kal 6 €K 
rod KepdjJiov KGLTTvds €KKpLvo[A€vov rod evvirdpxov- 
ros ev rep KepdfJLO) vypod /cat Kaopievov. Sto /cat 
rod Karrvov ylverat peXdvraros 6 airo rcov rrtovcov 
Kal Xtirapcov, otov eXalov Kal ttlttt^s Kal SaSos", otd 

25 to fidXiara ravra KaeaSat Kal avveyetav rrotelv. 
pteXava Se Kal ravra ylverat, St' oacov pet rd vhcop, 
orav fipvcodevrcov rrpcorov dva^-qpavBij ro vypov, 
Kaddirep Kal rd ev rols robots Kovtdptara. dpiolcos 
792a Se Kal ol Kad' v$aros Xldot' Kal yap ovrot fipvco- 
Bevres, vorepov arro^patvopievot rco ^pco/xan yt- 
vovr at fieXaves. rd puev ovv atrXa rcov yj>co\idroyv 
ravra Kal rooavrd eortv. 

II. Ta S° aAAa <=/c rovrcov rfj Kpdaet Kal rep ptaX- 
6 Xov Kal rjrrov ytyvdpueva iroXXas Kal TroiKiXas irotet 
Xptop^drcov <f)avraalas . Kara ptev rd ptaXXov /cat 
rjrrov, coarrep ro <f>oiviKovv Kal ro dXovpyes, Kara 
Se rrjv Kpaatv, cboirep ro XevKov Kal rd pteXav, orav 
ptt^Oevra <f>atod 770177077 cfravraotav. hid ro pieXav 

10 /cat OKtepdv rco <f>corl puyvvpievov <f)OtvtKovv. ro yap 
piiXav puyvvpievov rco re rod rjXlov Kal rco otto rod 
TTVpds chcorl decopovpiev del ytyvoptevov tf>otvtKodv, 
Kal rd pteXava rrvpcoBevra ndvra els ^payxa ptera- 
fidXAovra <f)OiviKovv at re yap KarrvcoSets tf>X6yes 
Kal ol avdpaKes, orav coat otaKeKavptevot, cj>alvovrai 

is ^pajua e'xovres tf>otvtKodv. rd 8' dXovpyes evavOes 
ptev ylverat Kal Xapuirpov, orav rco p^erplco XevKcp 
Kal oKiepcp KpaOcocnv doBevets at rod rjXlov avyal. 
St6 /cat Trepl dvaroXds Kal ovcrets 6 drjp 7rop<f)vpo- 
etSrjs ear tv ore cf)alverat, Trepl dvaroXrjv Kal hvatv 
ovros rov rjXlov dcrBevets yap ovaat rdre pcdXtora 

20 Trpds GKiepdv ovra rov depa TTpoofidXXovatv. cf>al- 
8 
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when the fire is quenched, and the smoke from 
potter s clay when the moisture which is in the clay 
separates out and is burned. For this reason smoke 
that arises from fat and oily matter is the blackest, 
such as from oil, pitch and a pinewood torch, because 
these burn to the greatest extent and have contin- 
uity of substance. Those things also become black 
through which water flows, when the moisture of 
those which are grown over with moss first dries up, 
like the plaster in walls. Stones behave in the same 
way in the presence of water. For these too when 
moss-grown and afterwards dried become black in 
colour. 

These then are all the simple colours. 

II. The other colours derived from these by mix- Coionrdue 
ture in greater or smaller proportions make many to mixtnre * 
different varieties. By greater and smaller propor- 
tions I mean such as red and purple, by mixture such 
as white and black, which when mixed give an appear- 
ance of grey. So when what is black and shady is 
mixed with light the result is red. For we see that, 
when what is black is mixed with the light of the 
sun and fire, the result is always red. and black things 
when burned always change to the colour red ; for 
smoky flame and coal, when it is burned through, are 
seen to have a red colour. Purple is gay and bright 
whenever the rays of the sun are a weak mixture 
of white and shady. Consequently at the hours of 
sunrise and sunset the air seems to have a purple 
tint, the sun being at its rising or setting. For its 
rays being weak at the time are cast upon the air 
when it is inclined to be dark. The sea again has 
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verat 8e Kal rj ddXarra Trop<f>vpO€i8rjS, orav to 
Kvfiara fjceTecopi^opieva Kara ttjv eyKXiaiv cTKiaoOfj' 
TTpog yap tov tclvt7]s KXtcfiov dadeveis at tov rjXiov 
avyal TTpoofidXXovoai ttolovul tpaiveodai to ^pcujita 
dXovpyes. o Kal iirl tcov TTrepcofzarcov decopelrai 
25 yiyvo\idvov ivTeivopieva yap rrcog rrpog to <f>cos 
dXovpyes to ^oco/xa. eXaTTovog Se tov cficoTOS 
irpoafiaXXovTos i^ocpepov, o koXovctiv op<f>viov ttoXv 
$e Kal tco rrpcoTco pieXavc Kpadev (f>oiviKovv: evavOeg 
8' ov Kal GTiXfiov els to cpXoyocihks xpwfJia [i€Ta- 
/JaAAet. 

30 KaTct ydp rrjv rrpog dXXrjXa Kpacriv ovtcos 
Xr}7TTeov y vTTOKeifJLevov TeOecoprjpievov ^pcu/xaTO? 
TTOiovvTag ttjv (Jll£iv, dXXa fir} irdvTCOv opLOtav yev€- 
oiv TToiovvTas . €uti yap tcov xpcopbaTcov ovx dirXa 
jjiev, Xoyov 8* e^et irpog Tiva tov avTov tcov avv- 
Bctcov ovrrap ra a7rAd rrpos eaurd, Sta to ra a7rAa 
792 b TTpog \il^iv kvog €.x eiv > KaL tvarftLov iv tco iravTi, 
Kal TTpoGTeOecopripLevov KaTaoKevd^etv opLOicos. ttjv 
yap tov dXovpyov rj c/>olvlklov Kpaoiv XeyovTas 
dvdyKrj ofxoicos rots' e'/c tovtcov pnyvvyLevoLs Kal 
ttolovolv aXXrjv xpoav ttjv ylveoiv SirjyeiodaL, Kal 

6 jJLTj OfiolaV €fl(f)aGLV 7TOL€lV. Sc07T€p €K TOV 77/JO- 

KaTeaKevaofxevov XrjTTTeov Kal OetoprjTeov TTJV 
Kpacriv, otov otl to olvcoTTOv ^pto/xa ytWrat, OTav 
aKpaTtp tco fieXavc Kal gtlX^ovtl KpaOcooiv avyal 
rjepoetSeis, coOTrep Kal al tcov fioTpvcov pay eg' Kal 
yap tovtcov olvcottov <f>alv€Tai to xpai/xa iv tco 
10 7T€7TaLveo6aL' pLeXatvojievcov yap to c^olvlkovv els to 
dXovpyes jLterajSaAAet. Kara 8e tov VTroSeSeiyfievov 
Tpoirov decoprjTeov irdaas Tas tcov yj>co\iaTCOV 8ta- 
cpopds, eK KLvrjcrecos ttjv opioioTrjTa XafifidvovTag 
10 
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a purple tinge when the waves rise at an angle, 
and consequently are in shadow ; for the sun's 
rays striking feebly at an angle cause the colour 
to appear purple. The same thing is seen to occur 
with plumage ; for when exposed to the light it 
has a purple tint. When less light strikes it, it 
is of that dark tint which men call grey-brown ; 
when however the light is strong and mixed 
with primary black it becomes red. But when it 
is light and shining as well it changes to flame 
colour. 

As far as mixture with each other is concerned we Experi- 
must begin our inquiry by making a mixture starting me thod. 
with an observed base, but not assuming a similar 
origin for all. For some colours are not simple, but 
the same relation applies to some of the compound 
colours as the simple ones bear to them, because in a 
sense the simple colours must be mixed with one of 
these compounds, and we must not assume it to be 
equally obvious in every case even on a close inspec- 
tion. For when we speak of a mixture of purple and 
red we must explain on similar lines those which are 
a mixture of these two and produce another colour, 
but must not expect a similar appearance. We must 
then base our assumptions and our examination of 
mixtures on what has been prepared before, for 
instance that the colour of dark wine occurs when 
sunlight rays are mixed with what is pure black and 
what is glittering, like the berries of the grape : for 
their colour is said to be wine-dark at the moment 
of ripening ; for. when they are growing black, red 
changes to purple. According to the method we 
have laid down we must inquire into all the varia- 
tions of colour, finding similarity of colour in objects 
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kolt avro to (paLvopievov , T7)y €V eKaarco jxiqiv 

is o/xotowTa? /cat eVi to> /caTa, piipog iv yeveaei rivl 
/cat Kpdaet rroiovvroov <f>avraoiav , /cat mcrTtv trpocr- 
(f>€pojJL€Vovs. Set Se /cat TTavrcov rovrcov rroieiadai 
rrjv decoptav fxrj Kaddrrep oi Icoypdfoi ra ^pai/xaTa 
ravra Kepavvvvrag, dAA* diro roov elprjfiivcov rag 
aVa/cAaj/xeVas 1 aiyag npos aAA^Aa? crv pjidXXovr ag* 

20 fxaXcara yap ovvacr dv rig Kara </>v<jlv decoprjaai 
rag rcov xp (x) P' ( ^ rcov Kpdaeig. rag Se marecg /cat 
rd SfjLOLOL Set iv otg r) yeveatg earai j>avcpa rcov 
ypcoadrcov . Tatn-a Se uaAtora e'o*Tt to t* dnro rod 
r)Xiov <pcog /cat to a7ro TOf TTvpos /cat o ar)p /cat TO 
vScop' KepavvvjJLeva yap rep pcaXAov /cat fjrrov ravra 

25 [xdXcara rrdoag cog etVetv rag XP° a S airoreXei. enx- 
XrjTrreov Se /cat dmo rcov aXXcov xP 00 l JiaTC0V ra ^ 
avyatg KepavvvjJLevcov rr)v opbotorrjra- ot yap av- 
dpatces /cat 6 Kairvog /cat o to? /cat to 0etov /cat 
rd Tjrepwfxara Kepavvvfxeva ra fikv rats rov rjXlov 
avyatg, ra Se ratg rod nvpog, iroXXag /cat rroi- 

so KiXas ttolovch p.eraf3oXag xP^p-droov . rd Se /cat rfj 
Treipet Oecoprjreov, yivofieva iv <j>vroig /cat KapTtolg 
/cat Tpt^a>/xacjt /cat Trrepcojxaai /cat Tot? Totourot? 
rraaiv. 

III. Aet Se fJLTj XavQdveiv to TroXvethes /cat to 
aireipov rcov xpaj/zdVaw, irocra cru/x/JatVet yt- 
793 ayecr0at. evprjcrofiev yap rjroi Sta, to to) </)coti /cat 
Tats oKiaig dvlcrojs /cat aya^aAajs 1 Xajifidveadai' 
/cat yap at ovctat /cat to <£ojs Kara rd jxaXXov /cat 
rjrrov rroXv 8ia<f)€povoLV avrcbv, ware /cat /ca#' 
auTa? /cat /xeTct Ta>r xP co i x< ^ r0}V IAiyvvp,evai ttoiovgl 
5 jiera^oXag xP (x) l x ^ Ta}V > V ™ ^epawiifieva ra> 
7rXrjd€L /cat Tat? SvvdjJL€Gi Sta^epetv, rj rep Xoyovs 
12 
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undergoing movement according to their actual 
appearance, finding similar explanations of the mix- 
ing in each case, even in the case of those which both 
by origin and through mixture produce the appear- 
ance, and by bringing forward convincing proof. But 
we must make our investigation into these things 
not by mixing these colours as painters do, but by 
comparing the rays which are reflected from those 
to which we have already referred. For one could 
especially consider the mixing of rays in nature. But 
we require convincing proof and a consideration of 
similarities, if the origin of the colours is to become 
obvious. This is especially the case with the light of 
the sun, and that which comes from fire, air and 
water ; for these being mixed in greater or less pro- 
portions produce in a sense all the colours. One 
must also base conclusions on the similarities of the 
other colours, when mixed with the rays of the sun ; 
for coal, smoke, rust and sulphur and plumage when 
mixed, some with the rays of the sun and some with 
fire, provide many variations of colour. Other colours, 
again, must be considered in ripening, occurring as 
they do in plants and fruit, hair and feathers and all 
such things. 

III. We must not, however, neglect the variegated The causes 
and the ill-defined among colours, and the quantities shades of^ 
to which their occurrence is due. We shall find that colour, 
it is because they have an unequal and dispropor- 
tionate share of light and shade ; for the difference 
between light and shade is a quantitative difference of 
more and less, so that by themselves and when mixed 
with colours they cause change of colour, either 
because the colours mixed differ in quantity and 
strength, or because they have not the same propor- 
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e^eiv fir) rovs avrovs. ttoXKcls yap Kal to dXovpyes 
k'xet Stafiopas Kal to (f>oiviKiovv Kal to Agvkov Kal 
rwv dXXwv eKacrrov Kal Kara to fxaXXov Kal rjrrov 

10 Kal Kara rr)v rrpos dXXrjXa fii^iv Kal eiXiKpiveiav 
avrwv. 7tol€l Se hia<f>opdv Kal to XafiTTpov r) artX- 
fidv etvai to fiiyvvfievov rj rovvavriov avxfirjpov Kal 
aXafXTTes. eon Se to uriXfiov ovk aAAo ri rj avv- 
e^eta <l>u>r6s Kal 7TVKv6rr}s. to yap ^pucroetSes' 
ylveraiy orav to £av96v Kal to r)Xia)he$ 7TVKvw9ev 

is laxvpcos orlXfirj. Bid Kal oi rwv 7repiorepwv 
rpdxrjXot Kal rwv vhdrwv oi uraXaypiol <j>aivovrai 
XpvooeiSecs rod <j>wros dva kXco fievov . eWt Se a 
Aetou/xeva rptipei Kal Swdfieai rionv dXXoCas tercet 
Kal TTOLKtXas xP° as > c5a77e/> Kal 6 dpyvpos 7rapa- 
rpifiofievos Kal XP V(J °S Kal ^aA/cos K0LL ol8rjpo$. 

20 Kal riva yevrj XiBwv 8iac/>6povs ttol€l ^pdas, Ka9d- 
7T€p Kal * * * fiiXaivai yap ovvai XevKas ypd<f>ovoi 
ypafifids, Sia to irdvrwv rwv roiovrwv rds fikv ef 
dpxfjs avardoreig 4k fiiKpwv etvai fiopiwv Kal ttvk- 
vwv Kal fieXdvwv y vtto Se rijs ev rfj yevevei fia<j>rjs 
drrdvrwv rwv iropwv KexpoxJfievwv St' wv hieXr)- 

25 XvOev avrwv i] f3a<f>r}, dXArjv icrx^jKevai rrjv rod 
Xpwfiaros </>avraoiav . 6 S' dirorpifiofievos air* 
avrwv ovKeri ylverai xp v o~oeihr)$ ovSe ^aA/coetS^s" 
ouS' dXXrjv ovhefiiav roiavrrjv e^cov XP 01( ^ V » aAAa 
irdvrws fieXas, hid to rovs fiev iropovs iraparpi^o- 
fievwv avrwv dvapprjyvvadai, St' wv r) fiacfyrj SteA^- 

80 Af Be, (f>va€L Se Kal rwv avrwv etvai. rod yap 
rrporepov xP ( ^ ) f iaT0 ^ ovKeri ovrog rjfiiv <f>avepov 
irapd to Siaa7racr#cu rrjv f}a(fyqv, to KaTa <f>vaiv 
vrrdpxov avrols XP^I 10 - dpwfiev Sto Kal rrdvra 
(f>alverai fieXava. ev Se rw iraparpifieadai irpos 
14 
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tions. For purple exhibits a large number of varia- 
tions, and so does red and white, and each of the other 
colours, both in the matter of greater and less, and 
in their mixture with each other and in their purity. 
It also makes a difference whether the colour mixed 
is bright and shining, or on the contrary dark and dull. 
Shining is nothing but the continuity and intensity of 
light. A golden colour appears when what is yellow 
and sunny gleams with great intensity. This is why 
the necks of doves and drops of water appear golden 
when light is reflected from them. Some objects, 
when smoothed by rubbing or by other forces, exhibit 
varied and different colours, like silver when it is 
rubbed and gold, bronze and steel. Some kinds 
of stones show different colours, like * * *,° for 
though black they draw white lines, because they are 
originally composed of small elements which are thick 
and black, and by the dyeing process which takes 
place when they are made, all the passages through 
which the dyeing passes are coloured, so that a 
different appearance is given to the colour. But 
what is rubbed off from them is no longer golden in 
appearance, nor bronze, nor has it any other such 
tinge, but it is entirely black, because by the rubbing 
the passages through which the dyeing takes place 
are broken up, but originally they are of the same 
colour. For when the former colour is no longer 
obvious to us, because the dyeing process is dissipated, 
we see the colour which naturally belongs to them ; 
and so they all appear black. But in the process of 

° A lacuna of six or seven letters, probably containing the 
name of the stone. 
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ofxaXes Kal Xelov eKacrrov tovtcov, Kadairep /cat 

793 b 77/90? TOLS fiaaOLVOVS , OLTTofiaXXoVTa aTToXapLpdveL 

7t6Xlv rrjv xpoav iv rfj avi'di/jet Kal avve^eia to Trjs 
j3a(f>rjs SLa^aivopevov. IttI he tcov Kavorcov Kal 
hiaXvopLevcov Kal Tr\Kop,ivcov iv rco rrvpl ravra 
5 TtXtiuTas €\ei xpoas, oucov 6 Kairvos itm Xewros 
/cat aepoeihrjs kcll tol ^pdj/xara crKLcohr), coanep o 

T€ 0,770 TOV 0€LOV Kdl TCOV lcO[l€VCOV )((xXk€10}V , Kdl 

oaa IotI ttvkvol Kal Aeta, KaQdirep 6 apyvpos. iirl 
he tcov dXXcov oaa crKicbheLs e^et rds XP° as KaL 
XeiorrjTOS ftere^et, cotrnep to vhcop kcll ra vityr\ Kal 

10 tol TTT€pcbjj,aTa tG)V opviOcov kcll yap raura Sta re 
rrjv XeLorrjra Kal rds 7TpoG7rL7TTOvaas avyds, dXXoTe 
dXXcos K€pavpvfjL€vag f ttol€l 8ia(f)6povs rds ^poa?, 
KaOdnep Kal to okotos. 

Tcov he xp° J f X( ^ T0JV ovhev opedpeev elXLKpLvis otov 
icrTLv, dXXa rravra K€Kpap,£va iv eTepots' Kal yap 

15 dv parjhevl tcov dXXcov, Tals ye tov (frcords avyais Kal 
Tat? GKLals Kepavvvfjieva dAAota, /cat ovx old cotl, 
cfyalveraL. Sto /cat ra iv ovcta Oecopovpieva Kal iv 
<f>WTi Kal tjXlco, Kal oKXf]pa avyfj rf /xaAa/qj, /cat 
/cara, ra? ey/cAtaet? ovrcos rj oiircos e^ovrt, /cat /cara 
rag dXXas hia<f>opds s dAAota (j>alveraL. /cat rat? 

20 7rpos rco nvpl Kal rfj creXrjvrj , Kal Tats twv Xvx vwv 
avyaiSy olo Kal to cbebs e/cacrrou tovtcov dXXoiOTepav 
e'x€L xp^ av - Kai T fj ^pos dXXrjXa hi fu£et tcov 
XpeopLaTWV St' aXX^Xcov yap cf)€p6fieva xpa>£erat. 
to yap c/)cog drav 7TpoG7reo6v vtto tlvcov xp^crdfj, 
Kal yhrryraL <f>oLviKLovv fj rrocooes, Kal to ava/cAa- 

25 crOev Trpoorriori TTpog eTepov tl xp&pta, rrdXiv vit 
iKelvov K€pavvvpL€vov dXXrjv TLva XapLpdveL tov XP w " 
fxaTOS KpaoLV. /cat tovto rrduxov ovvex&s fxev ovk 
16 
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rubbing each of them to a homogeneous and smooth 
surface, as in treating on a touchstone, they lose their 
blackness, and recover their colour, the dye shoeing 
through when there is contact and continuity. But 
in the case of things burned and being disintegrated 
and melting in the fire those exhibit most colours 
where the smoke is light and misty and the colours 
are dark, like the smoke that arises from sulphur and 
from rusty bronze, and all substances which are 
dense and smooth such as silver. But other cases of 
variety are those which have dark colours and some 
measure of smoothness, such as water, clouds and 
birds' plumage. For these owing to their smooth- 
ness and the rays that fall upon them, mixed in 
various ways, produce various colours, just as dark- 
ness does. 

We do not see any of the colours pure as they really We never 
are, but all are mixed with others ; or if not mixed colour. 11 ™ 
with any other colour they are mixed with rays of 
light and with shadows, and so they appear different 
and not as they are. Consequently things appear 
different according to whether they are seen in 
shadow or in sunlight, in a hard or a soft light, and 
according to the angle at which they are seen and 
in accordance with other differences as well. Those 
which are seen in the light of the fire or the moon 
and by the rays of a lamp differ by reason of the light 
in each case : and also by the mixture of the colours 
with each other ; for in passing through each other 
they are coloured ; for when light falls on something, 
and, being tinted by it, becomes reddish or greenish, 
and then the reflected light falls on another colour, 
being again mixed by it, it takes on still another 
mixture of colour. And by being affected in this way, 
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alaOrjTWS Si ivloTe Trapaylverai rrpds ras oipeis ek 

7ToXXwV fliv K€KpajJL€VOV XP CO l Ji ° Lra)V > § 6 ' TtVOS 

so twv fJidXiara iiriKpaTovvTWv ttoiovv ttjv ataOrjotv. 
Sto Kal /ca#' vharog vharoeiSrj fxaXXov (f>aiv€rai } Kal 
ra iv roig KaroTrrpois dfiolas lyovra xpdas rats twv 

KOLTOTTTpOJV . O KOL TTEpl TOV dipa OL7]T€OV GV[lfiaLv£lV . 

ware ck rpicnv etvai Tas XP° a s dirdoas fxefxiyixivas, 
rov (jxjjros, Kal St' wv (fraiverai to <f>ws, olov tov 
794 a re vSaros Kal tov dipos, Kal Tphov twv tWo/cet- 
fxevwv xpwfxaTWv, d<f wv dvaKXaoOai avfifiaivei to 
(f>ws. to Si XevK&v Kal Sia<f>avis orav fiiv dpatov 
fj o<j)6Spa, <f>alv€Tai tw ^pco/xaTt depoeiSis' ifrl Se 

5 TWV TTVKVWV €7tI TfaVTWV €7Tl(f)alveTal TLS O^AuS" , 

KaQdirep eVt tov vSaros Kal vdXov Kal tov dipos, 
orav fj Traxvs. twv yap avywv Sta ttjv irvKvoTTfra 
7ravTaxo9ev iKXeiirovowv , ov SvvdpLeOa t<z ivTos 
avTwv aKpifiws Siopav. 6 S' drjp iyyvOev fjiiv 
Oewpov^ievos ovSiv e^etv ^atVerat ^pai/xa (Sta yap 
10 rrjv apaiorrjTa V7TO twv avywv /cparetrat, X^P 1 " 

^6f.l€VOS 1>7T* aVTWV TCVKVOT€pWV OVOWV Kal S«X- 

(f>aLVofJL€vwv St' avrov), iv fiddei Si dewpovfiivov, 
iyyvTaTw ^atVerat tw XP ( ^\ L0JTI KvavoeiSrjs Sta 
ttjv dpaioTrjra. fj yap AetVet to <f)ws, TavTrj gkotw 
StetA^/x/xeVos 1 <^atVerat KvavoeiSrjs. iiTnTVKVwdels 

15 Se, KadaTTtp Kal to vSwp y rrdvTwv XevKOTarov ivTiv. 
IV. Td Si ^a7TTOfxeva iravra Tas XP° a<s < ^ 7r< ^ TWV 
fiaTTTovTwv Xafjifidvei. 7roAAa p,iv yap tois dvBeoi 
fiaTTTerai tols <f>vo{JiivoLS, iroXXa Si pleats, iroXXa 
Si (f>\oiois fj £vXois fj <f>vXAois fj Kapirols. ctl Si 

20 7roAAa fxiv yfjy TroXXd S' d<f>pw, 77oAAa Se feat 
IxeXavTrjpla. ra Se Kat tois twv ^wwv ^fAots 1 , 
KaOdirep Kal to dXovpyis Trj irop<f)vpq t rd Si otvw, 
18 
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continually but imperceptibly, it sometimes reaches 
the eyes as a mixture of many colours, but producing 
the sensation of the most predominant ; so in water 
things appear more watery and things seen in mirrors 
appear to have similar colours to those in the mirrors. 
This also happens, one would suppose, in the case of 
air. So that all colours are a mixture of three things, 
the light, the medium through which the light is seen, 
such as water and air, and thirdly, the colours form- 
ing the ground, from which the light happens to be 
reflected. But the white and the transparent, when 
it is very thin, appears misty in colour. But over 
what is dense a haze invariably appears, as in the 
case of water, glass and air, when it is dense. For, 
as the rays from all directions fail owing to the density, 
we cannot see accurately into their inner parts. But 
the air when examined from near by seems to have 
no colour (for owing to its thinness it is controlled by 
the rays and is divided up by them, because they are 
denser and show right through it) . but when examined 
in depth, the air appears from very near by to be 
blue in colour because of its rarity. For where the 
light fails, there, being penetrated by darkness at 
this point, it appears blue. But when dense, just as 
with water, it is the whitest of all things. 

IV. All dyed things take their colour from what Coloration, 
dyes them. For many are coloured by the flowers of 
plants, many by the roots, many again by bark or 
wood or leaves or fruit. Many again are coloured by 
earth, by foam, and many by ink ; others again are 
coloured by animal juices, such as purple by the 
murex. Others again by wine, by smoke, by sand, 
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ra Se kclttvo), ra Se kovLq, ra Se OaXdrrrj, coonep 
ra Tpixwjiara rcov daXarrlcov Kal yap ravra irdvra 
vtto rrjs BaXdrrrjs ylyvovrai irvppd. Kal oXcos oaa 
25 xpoa? IS las e^et. y&P a7TO irdvrcov avrcbv, dfxa 
rep re vypco Kal deppco rcov ^paj/xara»^ GvvetaLov- 
rcov els rovs rcov panrofievajv wopovs, orav oltto- 
fypavOfj, rds an eKelvcov ^pda? Aa/x/?aVet. Sto Kal 

TToXXaKLS aVTCOV €K7rXvV€Tai, TCOV dvdcOV €K rcov 
TTOpCOV €KpV€VTWV. TToXXds Se Kal at CJTVl/j€lS €V 

30 rfj fiacfrfj ttolovoi 8ta<f>opds Kal fxl^ets, Kal ra Trddrj 
rcov fiaTTTOfJidvioVy cooirep Kal errl rfjs Kpdaecos etprj- 
Tat irporepov. ^dnrer at Se /cat ra fieXava rcov 
iplcov, ov pLTjv ofjiolajs ye rco xP^ ) f JLart ylyverai 
Xajxirpdy Sta to pdirreadat rovs iropovs avrcov els 
794 b rovs rcov avdcov elatovras, ra Se pLeratji) StaoT^- 
puara rfjs rpix&s pur^Sepilav Xapb^dvetv fia^rjv. ravra 
XevKa p,ev ovra, Kal irap* dXXr]Xa Kelpieva rocs 
Xpd)[iaai, noiet uavra <f>alveodai ra dvOrj XapLirpo- 
repa m Ta fieXava Se rovvavrlov oKiepd Kal t,ocf>coSrj. 
5 Sto Kal to KaXovpevov 6p<f)VLov evavdearepov ylverat 
rcov fxeXdvtov r) tcov XevKcov ovrco yap a/cpafe'a- 
repov avrcov cfialverai to avdos> Kepavvvpevov rats 
rov peXavos avyaTs. KaQ* avro piev yap to fxera£v 
Scdarrjpa rcov iropcov oi>x dpaYat Sta aptKporrjra, 
KaOdirep ovSe Karrlrepos rco ^aA/ca) KpaOels, ovhe 

10 rcov aXXcov ovOev rcov roiovrcov. rcov Se flaTrropievcov 
ra xP ( ^l iaTa dXXoiovrai Sta rds elprjpevas alrlas. 

V. Ta Se rpixcopbara Kal ra nrepcopara /cat Ta 
dvdrj Kal ol KapTrol Kal ra cpvrd irdvra on fiev 
apa rfj uexpei irdoas rds rcov xpcjfiaTtov Xap^dvet 

15 pLerafioXds, <f>avepov e/c ttoXXcov rives Se' elaiv 
eKavrois rcov cpvopevcov apxo.1 rcov xpaj/xdVajy, /cat 
20 
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or by sea as is the case with the hair among sea 
creatures ; for these are all made reddish by the sea. 
This is true, speaking generally, of all those which have 
distinctive colours. For when the colours enter the 
passages of that which is being dyed together with 
moisture and heat, when they are dried they take 
their colours from them. And so it is often washed 
out of them, when the dye flows out of the passages. 
But the steeping in alum in the dyeing process pro- 
duces many differences and mixtures, and so do the 
qualities of the substances dyed, as has been said 
before in the case of mixtures. When black fleeces 
are dyed they do not become all equally bright in 
colour, because their passages are dyed when the dye 
enters into them, but the spaces in between the hair 
receive no dye. These being white and lying side by 
side with the colours make the dye appear brighter ; 
the black parts on the other hand are shadowy and 
dark. Consequently what is called brown-grey is 
brighter when on black wool than on white. For in 
this case the dye appears purer, being mingled with 
the rays of the black. By itself the space in between 
the passages is not noticed because of its smallness, 
just as tin is not noticed when it is mixed with bronze, 
nor any other such thing. The colours of things dyed 
vary in kind according to the reasons we have out- 
lined. 

V. Hair and plumage and flowers and fruit and Coloration 
all plants can in many ways be seen to take on m planU " 
changes of colour at the time of ripening ; but now we 
have to consider what are the primary sources of the 
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iTolas rds fieraftoXas €K tto'iwv Xapi^dvovai, Kal hi* 
as air tag ravra 7rdcrx €i > Kav ei rivas aXXas diropias 
avTois ovfx^aLvet irapaKoXovOeiv } 7repl irdvTWv tov- 

TWV i7Tl<JK€?TT€OV €K TWV TOIOVTWV. €V 7Ta<JL §7] TOt£ 
20 <f>VTOLS TO TTOwheS €GTl TWV XptopaTWV Kal 

yap oi pXaorol Kal ra <f>vXXa Kal oi Kapirol ylvovrai 
/car* dpxoLS 7rowheis. t'Soi 8 s dv tis tovto Kal em 
twv vopievwv vhaTwv ottov av TtXeiova %p6vov 
avorfj to vhwp, irdXiv dirotjrjpaivopLevov yiveTai tw 

25 xp ( ^f JLari Trotohes. KaTa Xoyov he ovpL^alvei Kal to 
irpwTov ev iraoi toIs <f>vopL€Voi$ tovto ovvioTaodai 
twv y^pwp.aTWv , Ta yap tJSara irdvTa xpovi^ofieva 
KaT dpxds (J<€v yiveTai ^Awpa, Kepavvvp.eva reus 
tov rjXlov avyais, /caret puKpov he pieXaivopieva, 
irdXiv piiyvvpieva tw -)(Xwpw y yiveTai Trowhrj. to 

30 yap vypov, wouep eiprjTai, Kad* eavTO 7raXaiov- 

fievov Kal KaTa^rjpaivopievov pieXaiveTai, KaOdixep 

Kal Ta ev Tats hetjapievais KovidfxaTa* Kal yap 

tovtwv oaa /xeV eoTiv del Ka0' vhaTOS> TavTa 

p,ev dnavTa ylyverai pieXava hid to Kad* avTa pbrj 

795 a ^rjpalveaOai hiaipvxdpievov to vypov, oaov S* dnav- 

TXovpievov rjXiovTai, tovto he 1 7Towhes yiveTai hid 

to to ^avdov tw jieXavi Kepdvvvadai. pidXXov p,ev 

ovv tov vypov pieXaivopievov to Trowhes yiveTai 

KaTaKopes ioxvpws Kal Trpaaoeihes. hid Kal irdv- 

twv oi TraXaiol fiXacrTol 7roXv piaXAov eloi twv vewv 

fxeXaves* oi he £av6oTepoi hid to prcynw to vypov 

ev avTols pieXaiveodai. Trjs yap av£r)oews avTwv 

fipahvTepas yiyvopievrjs, Kal Trjs vypaoias 7toXvv 
10 ' > / ^ * ^ / ' » ~> 

Xpovov epLp,evovorjs, oia to ipvxopievov iax v P (X> ^ 

fieXaiveadai to vypov, yiverai 7Tpavo€ihe$ aKpaTw 

tw pieXavi Kepavvvpievov. 
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colours which belong naturally to each species, what 
changes they exhibit and from what and for what 
reason they are thus affected, and whether any other 
difficulties follow these facts. The inquiry depends 
on the following facts. The primary colour of all 
plants is green ; for shoots and leaves and fruit are 
all green to begin with. One can see exactly the 
same thing in rain water ; when the water has stood 
for a long time, as it dries up again it becomes green 
in colour. This happens logically, and in all growing 
things this is the first colour that obtains. For all 
water that stands for a long time is green originally, 
being mixed with the rays of the sun, but it gradually 
grows black, but becomes green again when mixed 
with fresh water. For anything moist, as has been 
said, as it grows old by itself and dries up, becomes 
black, as plaster does in its receptacles ; for all things 
which are always in water become black, because the 
moisture does not grow cold and dry, but all that is 
drained out and exposed to the sun becomes green 
because the yellow is mixed with the black. Or 
rather, as the moist part blackens, the green becomes 
very dark, and of the colour of a leek. Consequently 
the older shoots are much blacker than the young 
ones ; the latter are yellower because the moisture in 
them has not yet turned black. For as their growth 
(becomes slower and their moisture lasts for a long 
i time, as the moisture becomes very black as it cools, 
it changes to leek-green by being mixed with pure 
black. 



TO fi€V B. 
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'E^ oaois 8e to vypov purj pblyvvrai rats rov 
tjXlov avyacs, rovratv SiafieveL to ^pwyua XevKov, 
edv fjiTj xpovL^Sfievov Kal KarafypaivopLevov fieXavOfj 
irporepov. Sto Kal ra {lev i)7T€p yrjs xXcopa navrcav 

TO)V <f>VOjJL€VCDV TO TtpCxiTOV eCTTl, T(X §€ KCLTO, yrjs , 

15 kolvXol Kal pi£cu XevKdL. Kal ol jSAao*Toi Kara yrjs 
fxev ovres €tat XevKol, TrepiaipeOelor\s 8e rrjs yrjs to 
fiev apxrjs, d>s n poeiprjT at 3 rrdvres ylyvovr at 
ttowScls Sta to /cat t^i/ vypaolav rr)v Sia to>i> 
pXaarcov els avrovs SirjdovpLevrjv rotavrrjv ^X eiv 
rrjv rov ^ooj/xaTo? <f>voiv, Kal rax^ojs avrrjv els 

20 rrjv av^rjoiv KaravaXlaKeadai rrjv rwv Kapirwv 
orav Se fjLrjKeri avtjdvwvrai Sta to purj KpareTv rj$rj 
to depjiov rrjs imppeovorjs rpo<jrrjs } aXXa Kal rov- 
vavrlov dvaXvrjrai to vypov vtto rrjs deppLOTrjros* 
Tore $rj TreTraivovrai 1 ol KapTrol rrdvres t Kal rrjs 
VTTapxovorrjs ev avrois vypaolas crvvei/jopLevrjs vtto 

25 re rod rjXlov Kal rrjs rod depos 8epfi6rrjros eKaaroi 
diroXajJi^dvovoi ras drro rwv ^uAtDy 2 xP° a S> xaBd- 
7T€p Kal ra ^airropieva rwv dvOcov. Sto Kara piiKpov 
Xpci)£>ovrai, Kal pLaXiara avrwv ra rrpos rov tjXiov 
iorpafipieva Kal rrjv dXeav. 

Clore Kal ras xpoas 1 avra>v a/xa rats Spats 

80 arcdvrcov pLerafidXXeiv . (f>avepov 8 e rovro ecrrlv ol 
yap rov rrowhovs xP c * ) f JLar °S drravres rjSrj TrerraLvo- 
fievot pberafidXXovoiv els to Kara <f>voiv ^pto^ia. 
Kal yap XevKol Kal fxeXaves Kal (f>aiol Kal £av6ol 
795 b Kal pbeXavoeiSets Kal vKioetSeTs Kal (frotviKiot Kal 
owamol Kal KpoKoetSets a^Soy a7racras' exovres 
yiyvovrai ras rcov xP°*p<dT(x>v 8ta<f)opds. errel Se 
to. TrXeiora ylverai tcov xpwpidrwv rrXeiovojv kc- 
pavvvpievwv dXXrjXois, <f>avepov on Kal rds ev rots 
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But in the case of those in which the moisture is Effect of 
not mixed with the rays of the sun, their white colour moisture, 
persists, unless it grows black by lasting a long time 
and drying up first. Consequently in all plants the 
parts above the earth are green at first, but beneath 
the earth stalks and roots are white. a Shoots, again, 
if they are below the earth are white, but if the earth 
is removed from around them they all become green 
right from the first, as has been said before, because 
the moisture which passes down into them through 
the shoots has this colour naturally and in the case 
of fruits this is soon spent on growth ; but when they 
no longer grow, it is because the heat cannot control 
the food which flows into them, but on the contrary 
the moisture is exhausted by the heat. Then all the 
fruits become ripe ; and as the moisture in them is also 
warmed by the sun and the heat of the atmosphere, 
each combines to take the colours from the juices, 
just as those which are dyed from the flowers. So 
they are coloured little by little, and most of all those 
which are turned towards the sun and the warmth. 

So that the colours change in accordance with the 
seasons. This is obvious ; those of a green hue all 
change as they grow ripe to their natural colour. For 
they are white, black, grey, yellow, blackish, dark. dull- 
coloured red, wine-dark and saffron and exhibit almost 
all the differences of colour. But since the largest 
number of colours appear when more are mixed with 
each other, it is obvious that the colours in plants 

° Aristotle of course does not understand the chemical 
action of the sun, but he does at any rate know that the green 
is due to the sun's action. 
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5 <f>VTols XPo a s dvdyKT] rag avrag zyziv Kpdoeis' Sid 
yap rovrcov ro vypov SirjOovfievov, Kal fie9' iavrov 
ovveKKXv^ov y aTrdoas Xafifidvei ras tcov xpajfidrajv 
SvvdfjLeis. Kal rovrov avvei/sofjievov 7T€pl ras rcov 

KdpTTOJV 7T€ip€LS V7TO T€ TOV TjXlOV Kal Tjjs TOV depOS 

Oepfiorrjros, eKaora KaQ* eavrd ovviararai rcov 
10 xptofxaTajv, ra fiev Qarrov rd Se fipaSvrepov, Kadd- 
nep avjifialvei Kal irepl rrjv fiatprjv rrjv rrjs Trop- 
(f>vpas. Kal yap ravrrjv orav Koi/javres a7raaav 
i£ avrrjs rrjv vypaaiav eKKXvcraxJi, Kal ravrrjv 
iyxeavres eifscocnv iv rats x^ r P aL ^> r ° ^ v ^P^ T0V 
is ovSev oXcos iv rfj fia<j>f} tcov xpcufAdrajv <f>avepov 
iarc Std to Kara yuKpov eKaarov avrcov rod vypov 

CTVV€lpOfJL€VOV fJL&XXoV Kal rCOV €TL VTTapXOVTtOV €V 

avrois xP^f^drcov payvvjxevcov aKkrjXois noXXds Kai 
TToiKiXas Xajifidveiv hiac^opds' Kal yap fieXav Kai 
XevKov Kal op<f)i'iov Kal depoeiSes Kal rd reXevralov 

20 dVav yiverat iroptfivpoei&es 1 crvveifjrjOevrcov, court 
Std rrjv Kpaaiv firjKert /ca#' avro jxrjSev rcov aXXcov 
Xpcojidrcov cfyavepov etvai. 

To 8' avro rovro crvfAfialvet Kal iirl rcov KapTTtov. 
iv ttoXXoZs yap Std rd firj Trdaas dfia yiveaB 'at 
rd? rcov xp^jJidrLOv Trei/seis, dXXa ra fxev avrcov 

25 GvvLoraudai Trporepov ra S' varepov, i£ erepcov 
els erepa fjLerafidXXovaiv, cownep Kal ot fiorpves 
Kal ot tf>oivLK€s. Kal yap rovrcov evioi ro jxev 
TTptorov yLvovrai cpoiviKoc, rod he jieXavos ev avrco 
ovviarajxevov jiera^aXXovoi ttoXlv els ro oivomov 
rd he reXevralov yivovrai kv avoetheXs, orav rjhrj 

ho Kat to tf>oLviKiovv 7toXXco Kal aKpdrcp rco fieXavi 
fXixOfj. ra yap vorepov e7nyiv6jxeva rcov ^/3a)/xa- 
rcov, orav Kparrjcrrj, ras nporepas XP° a $ e£aX- 
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must have the same mixture ; for the moisture 
penetrating through them, and washing all colours 
through with it, produces all the possible colours. 
And as this is warmed up in the ripening of the fruit Same 

• -ltu principle 

by the sun and the warmth of the air, each or the is seen m 

, 11 , ~ . , i artificial 

colours becomes fixed by itseli, some more quickly dyeing, 
and some more slowly, as occurs in dyeing by the 
murex. For when they have cut this open and 
drained from it all the moisture, and have poured 
this out and boiled it in vessels, at first none of the 
colours is quite obvious in the dye, because as the 
liquid boils more, and the colours which are still in 
it get more mixed, each of them exhibits many and 
varied differences ; for there is black and white, and 
dull, and misty, and finally all becomes purple when 
the boiling is complete, so that in the mixture none 
of the other colours is visible by itself. 

The same thing occurs with fruits. For in many 
of them owing to the fact that the ripening of all 
the colours does not take place at once, but some 
form earlier and others later, they change from one 
to the other, as in grapes and dates. For some of 
these become red at first, but as the black is formed 
in them they turn to wine-dark ; but at last they 
become purplish, when the red colour is mixed with 
a large quantity of pure black. For those colours 
which are formed later, when they prevail, cause the 
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Xdrrec. pidXiora Se rovro errl rwv fieXdvwv Kaprrwv 
cf>avepov eunv o^eSov yap avrwv ol irXetarot, 

796 a KOL0(LTr€p eipTjrat, KOLT* dpX^S jJL€V €K TOV TTOwSoVS 
(JL€Taf3dX\oVT€S fJUKpOV e7Tl(j>OlVLKL^OV0rL Kal yiVOVTOLl 
TTVppOL, TGLXV St fieBlGTOLVTai TToXlV CK TOV TTVppOV 

Kal ylvovrat Kvavoethets x aKpdrov rov pueXavos ev 
rots roiovrois evvTrdpxovros . SrjXoc Se- Kal yap ra 
5 KXrjfjLara Kal ra epvtf Kal ra (j>vXXa rrdvrwv eorl 
rwv roiovrwv (j)OLVLKta 3 Sux to TrXelcrrrjv ev avrots 
vTrapxcw rrjv roiavrrjv xp° av > €>7r ^ Score ye rwv 
Kaprrwv ot fieXaves afJL<f>orepwv rwv ^poj/xaro)^ 
fierixovGi, (f>avepov earw rrdvrwv yap 6 ^uAos 1 
yLverai rwv roiovrwv olvamos. 

io Td Se xp < *>l JLaTa *- v T fj yeveaei rrporepei ra <f>oi~ 
viKia rwv pieXdvwv. SrjXol Se* Kal yap ra vtto 
rovs araXaypiovs eSd(j>rj } Kal oXws orrov ovfxfiaivei 
yiveaOai [xerpia vSdrwv eKpvais iv rorrois OKiepois, 
drravra fxerajSaXXei irpwrov €K rov rrowSovs els to 

15 <f>oiviKLovv xpaj^ia, Kal ylverai to eSa<f>os ws dv 
alfiaros dpriws erreo<}>ayiievov Kara rov r orrov rov- 
rov t Ka9^ ov dv Xdfir] to rrowSes rwv xP°*\i>drwv 
rrjv 7t4iJjlv * to Se reXevraiov Kal rovro [JueXav Icr- 
Xvpws ylverai Kal KvavoeiSes. orrep ovfifiaivei Kal 

€7TL rWV KapTTWV. OTl Se XP CO I JL( ^ TCOV VCFrCpOV €7Tt- 

20 yivofJi€vwv t orav Kparrjrai ra rrporepov, to ^pai/Lux 
rwv KapTTwv fierafidXXei, Kal Sta rwv roiovrwv 
pdSiov avviSeiv. Kal yap rrjs poias 6 Kaprros Kal 
ra rwv poSwv <f>vXXa Kar y dpx&s p>ev ylverai XevKa, 
to Se reXevralov rjSrj ^pco^o/xeVcov ev avrols rwv 
XvXwv vrro rrjs rret/jews drr oxpo.lv erai t Kal fiera- 

25 fidXXei rrdXiv els ro rov dXovpyov xP^ > f JLa Ka ^ T ° 
<f)oiviKiovv. ra Se Kal rrXelovs err 9 avrols e^et xpoos, 
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previous colours to change. This is most obvious in 
the case of the black fruits ; for the larger number 
of them, as has been said, changing from their initial 
green redden and become tawny, but they soon 
change again from the red and become purple owing 
to the unmixed black which exists in them. But this 
proves the point ; for cuttings, and shoots, and leaves 
of all such plants are red, because this kind of colour 
exists in them, since it is obvious that the black fruits 
share in both these colours ; for the juice of all such 
plants is wine-dark. 

But in their order of origin the red comes before 0rder of 

° appearance 

the black. This is obvious ; for the ground upon which of colours, 
the drops fall and speaking generally any spot at 
which there is a moderate fall of water in dark places 
all change first from a greenish colour to red, and the 
ground becomes as though blood had been recently 
spilled on the spot in which the green takes on 
the ripening ; at the end this becomes very black 
and blueish. The same thing happens with fruits. 
In their case it is easy to see that the colour 
of the fruit changes, as the colours are laid on it 
afterwards. For the fruit of the pomegranate and 
the petals of the rose are white to begin with, but 
at last as the juices in them get tinted by ripening, 
they become shaded off and change again to the 
colour of sea-purple and red. Other things have more 
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KaOdirep Kal Ztti rrjs fjLrjKajvos 6 ottos Kal ttjs 
iXaias 6 dpLopyrjs' Kal yap ovtos to jxev irpcbrov 
yiverai Xcvkos, Kaddirep Kal 6 rrjs poias Kapiros, 
XevKavBels he irdXiv els to <f>oiviKiovv pLerafidXAei 
30 xpco/Act, to he. reXevratov ttoXXw ra> pieXavt Kpadels 
yiverai Kvavoeihrjs. Sto Kal rd rrjs fxr^Kojvos cfrvXXa 
rd \iev dvco exec (fcoivLKiovvra Trapa to ylveudai 
raxelav avr&v rrjv eKneifjiv, rd Se TTpos tolls dpxoZs 
796 b piiXava, rjhrj tovtov rov xptopLaros ev avrols em- 
Kparovvros, &oirep Kal eirl rov Kapnov* Kal ydp 
to reXevratov yiverai fieXas. iv ooois 8' virdpx^ 
rcov <f>VTU)v ev xp£>H<cl fiovov, otov to XevKOV r) to 
fieXav rj to (f)OLVLKiovv r) to dXovpyes, tovtcov he 
5 rrdvrcov ol KapTrol hiafievovoiv del rrjv avrrjv €^ov- 

T€S TOV ^pa>/XaTO? (frvGLV, OTCLV OLTTa^ 6/C TOV 7TOOJ- 

hovs els dXXrjv xpoav pieTafidXXajoiv. tol 8' avdrj 

TOLS KapTTOLS €77 ' iviCOV fJL€V OfJLOXpOCL CTltyAjScuVei 

ytveadai, KaQdirep k'x^i kclI €ttI rrjs poias* kglI ydp 

!0 6 KOLpTTOS CLVrfjS ylv€TOLl (f)OLVLKlOVS Kal TO dvdoS' 

€7r' evlojv he. ttoXv rep xp ( *>f JLart hia<f>epei, olov im 
re rrjs hd(f>vr)s Kal rov klttov- to piev ydp dvdos 
iorlv avrcov dtrdvTcov ^avOov, 6 Se KOLpnos ra>v 
jxev pLeXas ra>v Se <f)oiviKiovs- ofxolcos 8' exec Kal 
iirl rrjs jJL7]Xeas' Kal ydp ravrrjs to jxev dvdos earl 

15 XevKov eTTLTTop^vpi^ov, 6 he KapTros £avdo$. ttjs 
Se pLTjKcovos to fiev dvdos <f>oiviKiovv, 6 he Kap7ros 
6 fxev fiiXas 6 Se XevKos, napd to kgli ras Triifjeis 
rwv ivvuapxdvTCDv ev avrols x v ^ v KaT * dXXovs 
ylveaOai xpovovs. pdhiov he rovro eK ttoXXwv gvv- 
iheZv Kal ydp rcov KaprtGyv evioi, Kaddnep etprjrai, 

20 77oAAas" hta(f>opds a/x-a rfj Treipei XapL^dvovaiv. 

Ato Kal rds oafids Kal rovs x v ^°v$ ttoXv 8ta- 
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colours in them, such as the juice of the poppy and 
the lees of the oHve ; for the latter is white at first, 
just like the fruit of the pomegranate, but after 
having grown white again it changes to the colour 
red, and at last by being mixed with black it becomes 
blueish. Consequently the leaves of the poppy are 
reddish on top, because their ripening comes quickly, 
but their other parts are black at the bottom, as this 
colour prevails in them, as is also the case with the 
fruit ; for at last it becomes black. In the case of 
those plants which have one colour only, such as 
white, black, red or purple, the fruits of all these 
persist in having the same type of colour, when once 
they change from green to another colour. The 
flowers are in some cases of the same colour as the 
fruit, as is true of the pomegranate ; for both its fruit 
and its flower become reddish ; in some cases there 
is a great difference in colour, for instance in the bay 
and the ivy ; for the flower of all these species is 
yellow, but the fruit of the latter is black and of the 
former red. The same thing is true of the apple- 
tree ; for its flower is white tending to grow purple, 
while its fruit is golden. The flower of the poppy is 
red, and its fruit partly black and partly white, 
according to the ripening of the juices in it at different 
times. One can see this in manv cases ; for some 
fruits, as has already been said, exhibit many varia- 
tions at the time of ripening. 

So it happens that very different scents and juices 
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<f>6povs GVfifiaivei tois avOeat Kal tols Kaprrots 
ovvaKoXovdeiv. ere Se fx&XXov tovto iariv eV av- 
twv twv dvOwv <f)avepov rod yap avrov <j>vXAov to 
[lev iuri fieXav to 8e <f>oivtKtovv , ivlwv Se to \i£v 
2'j ti XevKov to Se Trop^vpoecSeg. ovx TjKiOTa Se 

TOVTO <f)CLV€p6v €UTtV 6776 T^S" tpiSoS' 77oAA(XS' yap 

e^et Kal tovto to avOos iv avTW TrotKtXlas irapa 

TOLS TTjS 7T€lfi€Q)S Sia</>Op(X?, WOTT€p Kal TWV fioTpVWV, 

OTav rjSrj TTerratvopLevot Tvyxdvwutv. Sio Kac irav- 
twv /xaAtora vvpLpaivei ireTTeodai twv avdwv ra 
so aKpa, tol Se 7700 s Tats ap^ais dxpovuTCpa ytverat 
7roAAa>. uvehov yap ivlwv woTrep e/c/caerat to v- 

ypOV 7TpOT€pOV 7] AapCtV TTjV OtK€taV 7T€XplV. OtO Kat 

tol ptev dv9rj tw xP c ^l xarl Sta/xeWi, oi Se KapTtot 
797 a TrerTo/xeyot ueTaBdXXovatv tol ixev yap htd p,iKpo- 
T7\Ta TTjs Tpocprjs Tax^cos eKTreTTZTai, oi oe Kapirot 
htd to TrXrjdos ttjs vypaalas els Tidaas dfia tt\ 
7re06t tols KaTa <f)votv XP° as> ftCTafidXAovcriv . cf>a- 
vepov Se tovto earl, Kaddirep e'lprjTai TrpoTepov, Kat 
6 eVi twv /Ja77To/xeVa>v dv9wv. tol [lev yap i£ dpxvjs, 
OTav fidiTTOVTes tt)v 7rop<f)vpav KaOtwat Tas cu/xa- 
TtTtSas 1 op(f)v tat ylvovTat Kal pbiXatvat Kat aepoet- 
hels' tov 8' avQovs avvei/j-qOevTos tKavws dXovpyes 
ylveTat evavOes Kal Xafnrpov. wot avdyKTj Kat 

TU)V dvOwV OfJLOttOS TToXXd TOLS xpti/xaot TWV Kap7TWV 

10 StaAAdVreir y Kal tol ptev imepfialveiv tol Se a770- 
XetTTttv twv KaTa cf>vGtv ^pco^arcov, Std TO TWV fA€V 
aTeXrj twv Se TeXciav ytveoOai tt)V 7T€ifttv. ra [lev 
ovv dvOrj Kal tovs Kapirovs 8ta TavTas ras atTtas 
evpi/Salvei, Tots XP^I 10 - 0 ^ dXXr}Xwv 8ia<f>ep€tv Ta 
$e <f>vXXa twv TrXetaTWv SevSpwv to TeXevTalov 

15 ylveTat £av9d hta to Trjs Tpocf>rjs VTToXenrovcrrjs 
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are associated with both flower and fruit. This is 
still more obvious in the case of the flowers themselves, 
for, in the same petal, part may be black and part 
red and in some cases part may be white and part 
purplish. This is specially true of the iris a ; for this 
plant has many differences in colour during its ripen- 
ing, as is also the case with grapes, when they come 
to ripen. So in their case the tips of the flowers 
ripen, but these at the extremities have much less 
colour than the rest. In some of them the moisture 
is, so to speak, burned out of them before they take 
on their own proper ripening. So the flowers remain 
of one colour, but the fruit changes as it ripens. Some 
plants owing to the smallness of their food ripen 
quickly, but the fruits owing to their quantity of 
moisture change at the time of their ripening into all 
their natural colours. This is clear, as has been said 
before, especially in the case of dyeing with colour. 
For sometimes to begin with, when they are dyeing 
purple and put in the blood-red dye, it becomes grey- 
brown, black and sky-blue ; but when the dye is 
boiled enough, it becomes quite purple, gay, and 
bright. In the same way many of the flowers must 
differ from the colours of the fruits, some receiving an 
excess and some a deficiency of their natural colours, 
owing to the fact that in some the ripening is incom- 
plete, and in some complete. For these reasons it 
happens that flowers and fruit differ from each other 
in colour ; but the leaves of most trees become 
yellow at the end, because, when their food fails, they 

0 The purple iris with a yellow* centre is common in Greece. 
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<f>9dv€w avrd Kara^rjpatvojjieva rrporepov rj puera- 
fidXXetv els rd Kara (j>vow ^pto/ia, eirel Kal rojv 
diroppeovrojV Kaprrwv evioi ylvovrai r(o yjpd>\iam 
i;avdoi Sta rd Kal rovrcov rrjs Tterpeajs Trporepov 
rrjv rpo<f>rjv VTroXeliretv . en Se o re atros Kal rd 

20 <f>v6fji€va Trdvra' Kal yap ravra to reXevraiov 
ylver at £avdd. rd ydp vypov ev avrois ovKen 
pueXaivopievov Sid to Kara£rj palvecr dai raxecos Troiei 
rrjv rov xpoyfxaros [lerafioXrjv . pieXaivopievov ydp 
Kal ra> ^Acopa) Kepavvv\ievov ylverai, KaBdirep 

25 eiprjrai, TrocoSes' aadevearepov Se rod fieXavos del 
yivopievov , ndXiv Kara fiiKpov els to yXwpov piera- 
fidXAei xpwjjLa, Kal to reXevraiov ylver at £avdov, 
eirel rd ye rrjs dirlov cf>vXXa Kal rrjs dvSpdxvrjs Kal 
rivcav aXXcov irerropieva ylver ai <f>oiviKia. irXrjv 
ooa Kal rovrcov Kara^rjpalverai raxecos, ravra 

30 ylverai £av6d Sid to rovrcov npo rrjs rrei/jecos rrjv 
rpo<f>rjv vrroXelireiv . ras fxev ovv rcov <f>vra>v Sta- 
<j>opds fJidXtara evXoyov ov\i$alveiv Sta ras eiprj- 
fievas air las . 

VI. TtVeTat Se Kal ra rpvyoi^ra Kal rd irrepw- 
/xara Kal ra Seppiara Kal Ittttcov Kal fiocbv Kal 

35 7Tpof5dra>v Kal dvdpojTTOJv Kal rwv dXXa>v £o)cov 
797 b drravrcov Kal XevKa Kal <j>aid Kal irvppd Kal pieXava 
Sta rrjv avrrjv air lav 3 XevKa puev brav en vtto rrjs 
Treipews rd vypov to olk€lov e\ov ^payxa Kara- 
^rjpavdfjj fxeXava he rovvavrlov orav avrcuv ev rfj 
yeveaet rd Trepl rov xP& ra vypov, KaOdirep ev rots 
5 dXXois aVacrt, iraXaiov fievov Kal xP OVL ^opievov Sta 
to TrXrjOos fieXavOfj' rravroov yap rcov roiovroov o 
re XP^S KaL T< * Seppiara ylverai fieXava. <f>aid Se 
Kal TTvppa Kal %avdd Kal ras dXXas exovra ^poa?, 
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dry before they change into their natural colours : in 
the same way when fruits fall off some become yellow 
in colour because their food has failed them before 
the time of ripening. This is also true of corn and 
of all growing things ; for they all become yellow at 
the end. For the moisture in them being no longer 
blackened by drying causes the change of colour. 
For when growing black and mixed with green it 
becomes, as has been said, greenish ; but as the 
black grows steadily weaker, the colour changes back 
again gradually to green, and at last becomes yellow. 
So the leaves of the parsley, purslane and of some 
other plants grow red as they ripen. Except for 
those which grow dry quickly, these become yellow 
because their food fails before they ripen. The 
differences in the colours of plants are most reasonably 
accounted for by the reasons we have given. 

VI. Hair, plumage, skin of horses, cattle, sheep, coloration 
men and all other living creatures are white and grey m ammals * 
and red and black for the same reason ; white when 
the moisture which possesses its own natural colour 
dries up, and black on the other hand when the 
moisture about the skin at birth, as happens in all 
other cases, grows black when it grows old and has 
lasted a long time because of its quantity ; for the 
complexion and the skin of all such is black. Those 
are grey, red, yellow, and other colours, which dry 
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Sera cf)ddv€i Kara^rjpawofJLeva irporepov r) reXecos iv 

10 avTOis pierafidXXeLV els to pceXav xP^ > f Jia T ^ vypov. 
ots S' ay ava> fxdXcos tovto avfx^fj ) /cat rd ^pco/xara 
Toiavra yiverai 77ot/ct'Aa. 

A to /cat rrdvra tols Sep/xaat /cat rw ^pcurt 1 auy- 
a/coAou#€t, eTrel /cat ™^ dvB pcorrajv rwv ep.irvppcov 
/cat to, rpt^ai/xaTa yiverai XevKOTrvppa, rwv Se 

15 fxeXdvcov pieXava' /caV /cara jxipos tl tov owpuaros 
i^avOrjcrr) XevKrj, /cat ra? rpixas tcr^oucrtj/ airavres 
XevKas Kara tov tottov tovtov, KadaTrep /cat to, 
77ot/ctAa tow (^wcdv. ovtcos a7TavTa rd Tpt^ci/xaTa 
/cat Tot TTrepwfiara tols SeppuaoL ovvaKoXovdeT, /cat 
ra /cara puzpos /cat ra /cara acofia oXov. opLOtcos 

20 Se TOUTots oVAat /cat x 7 ?'^ ^at pvyx 7 ] Kai f<epara' 
/cat yap ravra rwv piev pceXdvcov yLverai p,£Xava 3 
rwv Se XevKwv XevKa, Sta to /cat tovtols diraoi 
Sta tou Sepfiaros rrjv Tpo(f>rjv els ttjv €ktos Trepioxrjv 
8tr}9eLO0ai. ort 8e tovto eanv ainov, ov xaAenw 
€K ttoXXcov ovviheiv. rwv t€ yap Traihiojv aTrdvrcov 

25 at K€(/>aXal /car' dpxds piev yivovrai Trvppal Sta 
rrjv oXiyorrjra Trjs rpo(f)7}$. (f)avepdv Se tovto 
ecrriv /cat yap doQevels at Tpi^es /cat dpatat /cat 
/Jpa^etat to irpwTQv aTraoiv eiriyivovTai tols 
TratStot?. TTpoiovcrrjs Se rrjs ^At/etas' pieXalvovraL 
TrdXLV xpa^o/xeVots 1 aurots 1 Sta to TrXrjdos Trjs eirip- 

30 peovcrrjs Tpocfyrjs. opbolcos Se /cat -Trept T^y 17/??^ 
/cat to yeVetov, oVar dpx^vTai to TTpwrov r)f$av /cat 
yeyetaV, /cat auYat yivovraL KaT dpxds pcev irvppal 
rax^ajs Std T^y o'AtyoT^Ta T7J? vypaalas ev avrais 
KaTa^rjpaLvopLevrjs , Trjs Tpo<j>rjs Se TrXeov eirl tov 
tottov eTTufcepopLevrjs pLeXalvovrai ttoXlv. at Se eirl 

35 tou acopiaTos irXeloTOV xp° vov 'Trvppal Sta/xeVouat 
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before the moisture in them changes completely to 
black. Those in whom this change takes place un- 
evenly have all kinds of variegated colours. 

So evervthincr accords with the skin in colour, since Skin and 

.j hair are c 

men of ruddy complexion have pale red hair, and the same 

_ - . colour, 
dark-skinned men have black hair. But if in any 

part of the body white leprosy has broken out, all 

have also white hairs in this place, as in the beasts of 

varied colours. So also the hair and plumage is in 

accordance with the skin, and what applies to the 

parts applies also to the whole body. The same is 

true of the hoofs, talons, bills and horns ; for in the 

black animals these are black and in the white white, 

because in all these cases the food passes to the outer 

envelope through the skin. It can be seen from 

many facts that this is the reason. For the heads of 

all infants at birth are red because of their small 

amount of food. But this is obvious ; for the hair 

grows weak and thin and short at first on all infants. 

But as their age increases the hair grows black, as 

they themselves get coloured by the amount of food 

that flows in. Similarly when the hair on the body 

grows and the beard at the time of adolescence, the 

hairs are reddish to begin with, as the moisture dries 

quickly because there is but little of it, but as more 

food travels to the parts the hair grows black. But 

the hairs on the body remain red for the longest time 



1 xputfiaTi B. 
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a Sta TTjv eVSetav T-rjs Tpo<fyr\s, eVet /ca0' ov dv xpovov 
av^r\BG>oi y /cat ravras opLoltos cru/xjSatVet- fxeXaive- 
odai Ka8a7T€p /cat ras €ttI rrjs rifir)s /cat rrjs 
K€<f>a/\rj$. <f>av€pov §' early /cat yap oca firjKos e^et 

5 TCOV TpiyjJO\l6.TU>V COS TO TToXv loTl TO. flCV 7Tp6$ TO) 

ocbfiOLTL {jLeXdvrepa, ra Se npos tols a/coots* £av96- 
repa. /cat at fiev tcov TTpofidrcov /cat Ittttcov /cat 
dvOptbircov > Sta to t^ rpocf)r]v eAaxtOT^y avrols eVt 
toutous* cfrepeaOai tovs tottovs , /cat /caTa^patVecr&u 
Ta^eoj?. ylvovrai Se /cat ra Trrepwfiara rcov /xe- 

10 AdVa>v opvLOcov rd iikv irpos to) ocbfJLCLTi fieXavrepa 
Trdvrojv, rd Se 77009 Tot? a/coots* £av86repa. tov 
avrov Se rpoTTOv tovtov /cat ra 7rept top' Tpdx^Xov, 
/cat oAojs* oaa /Jpa^etav ttjv Tpo<f>r]v Aa/x/JdVet. orjXov 
84' /cat yap ttoo ttJs* TToXccoaecos drravra rd 7piyjx>- 
\xara /xeTa/MAAet /cat ytverai Trvppd Sta to 7raAty 

16 t^v Tpocj)rjv vTToXelirovuav Kara^iqpaLveo 8 ai raxecos. 
to Se TeAeuratov Aet»/ca, irporepov rj fxeXavOrjvai 
to vypov y rrjs Tpo<j>rjs iv avrois €K7T€TTO{JL€vrjs. 
f.idXtara Se tovto Ittl tcov vTroZpyitov (f>av€pov 
icTiv irdvTCOv yap rd Tpix<*>{iaTa ycverac XevKa. 
rcov yap tottcov ov Swafievcov o/xotaj? irtLGTraodai 

20 rr]v Tpo<f>r]v Sta tt)v daOevetav TTJV TOV OepfioOj 
rax^cog KaTa^r]paiv6ji€vov to vypdv yiverai'XevKov. 
/cat ra 7iept tows' Kpord<f>ovs /xaAtora 7rdvT0UV 
TToXtovvTat, /cat oAaj? rrepl tovs doOevets /cat ttc- 

7TOVrjKOTaS TCOV TOTTWV. 

Ilapo /cat 77apa rravra jLtaAtora els tovto to 
25 xpco/za fieTafiaXXeL, orav ttjv <f>vcnv irapaXXd^r] ttjv 
ocKelav. /cat yap Xaycos rfot] yiyove Xzvkos, Kai 
fjiiXas Se' 7TOT€ 7T€(j)r)V€ /cat eXacfros /cat apKTOSy 
ofjioitos Se TouTOt? /cat oprvt; /cat 7repSt£ /cat 
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owing to lack of nourishment, since as long as it 
grows these also continue to grow black, as on other 
parts of the body and on the head. But this is clear ; 
for in all living creatures which have long hair, speak- 
ing generally those near the body are blacker, while 
those at the extremities are more golden. The hair 
of sheep, horses and men are so, because the least 
amount of food is conveyed to those parts, and so 
they dry quickly. But even the plumage of black 
birds is blackest near the body and lighter at the 
extremities. The same thing is true of the parts 
about the neck, and speaking generally those which 
receive but little nourishment. This is clear ; for 
before the period of becoming grey all the hair 
changes colour and becomes red, because the failing 
food supply dries quickly. But at last it is white, 
before the moisture grows black, as the food in those 
parts is matured. This is most evident in beasts of 
burden ; for the hair of all such grows white. For as 
these parts are unable to draw their sustenance 
because of the feebleness of the heat, the moisture 
dries quickly and becomes white. So with men the 
hair about the temples most readily grows grey, and 
generally speaking about the parts that are weak and 
hard worked. 

Most of all does the change to this colour take place Abnormal 

. , , . variations, 

when it changes its own nature, ror a hare has been 

born white, and has also been seen black ; so has a 

stag and a bear, and similarly a quail, a partridge and 
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798 a 

XeXihcov. orav yap doOevrjocoai rfj yeveaei } irdvra 
ra roiavra hid rrjv oXiyorrjra rijs rpocfyrjs npd copas 

30 €K7T€TTOfJL€Va yiverai XeVKa. OVTCOS Kal TCt TCOV 

-naihcov evdvs Kal rag K€<j>a\a$ tercet Aeu/cas Kal ra 
/?Ae<j&apa Kal rd$ 6<j>pvs, coonep Kal rcbv aXXcov 
eKaarcp 7rpos to yrjpas <f>avepcbs Smaai hi dadeveiav 
Kal oXiyor-qra [rrjs rpo<f)rjs] avfx^aivei to irdQos. 
798 b hid Kal ra irXeiara rcbv ^cpcov dadeveorepa yiverai 
rd XevKa rcbv fjieXdvcov* irporepov ydp rj rrjv av^rjaiv 
avrcbv reXeicoOrjvai hid rrjv oXiyorrjra rrjs rpocfrrjs 
eKTrerrofJieva yiverai XevKa, KaBdirep Kal rcbv Kap- 
5 77coi> oool V€voo7]k6t€$ rvyxdvovcriv Kal ydp ovroi 
iroXv yiaXXov hi dadeveiav iKTrerrovrai. oaa he 
yiverai XevKa y 7toXv hiatf>epovra e*K tcov aXXcov, otov 
L7T7TOL Kal Kvves . ra Be roiavra fAerafiaXXei irdvra 
€K rod Kara cfyvaiv ^pc6jLtaTos els to XevKov hid rrjv 
evrpo<f>iav t to yap vypdv iv rots toiovtois ov 

io xP OVL ^opL€vov t dXX* dvaXiaKOfievov hid rrjv av^rjaiv, 
ov yiverai fxeXav. rd irXelara ydp eon tcov toiov- 
tcov vypd Kal evoapKa hid ttjv evrpo<j>iav. hioirep 
ovhe pi€TafidXXei ra XevKa tcov rpixcofidrcov. 
<f>avepdv he rovro ioriv Kal yap ra fxeXava irpore- 
pov rrjs iroXicoaecos yiverai irvppd, rjhrj rrjs rpocfcrjs 

lo ev aureus viroXeiirovarjs Kal fiaXXov eKirerToiievrjs, 
to he reXevralov XevKa. 

Katrot rives viroXajjifidvovcri jxeXava yiveadai 
irdvra hid to avyKaeaOai rrjv rpocf>r)v avrcbv vird 
rod depfiov Kaddirep Kal to alfia Kal tcov aXXcov 
CKaorov, hiapLaprdvovres . evia yap Kal tcov c^epcov 
evdvs iv dpxfj yiverai [xeXava, olov Kvves Kal atyes 
Kal fioes, Kal oXcos ogcov rd hepfiara Kal ra rpixco- 
fiara /car' dpxds ex €L rpocf>rjv, irpoiovcrrjs he rrjs 
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a swallow. For when they are weak at birth, all such 
things are white owing to the shortage of sustenance, 
because they ripen before their time. So, too, in the 
case of children ; at first they have white heads and 
eyelids and eyebrows, as is true in each case when 
they approach old age. Obviously this affection is 
due to weakness and shortage of sustenance. Con- 
sequently most of the white animals are weaker than 
the black ; for before their growth is complete, they 
are white while developing owing to shortage of 
sustenance, just as is true of fruits which happen to 
be diseased ; for these ripen much more quickly 
owing to their weakness. But some creatures are 
bora white and are very superior to the rest, as for 
instance horses and dogs. These change from their 
natural colour to white because they are well 
nourished. For the moisture in them not lasting a 
long time but being expended on their growth does 
not become black. Most of these are moist and 
fleshy because they are well nourished. So that not 
even the white of the hair changes. This is obvious ; 
for the black parts become reddish before they go 
grey, because their sustenance is failing and becom- 
ing riper, but white in the last stage. 

Yet there are some who suppose that all things An 
become black because the food is burned up by the view, 
heat, just like the blood and other things, but they 
are wrong. For some living creatures are black to 
start with, such as dogs, goats and cattle, and speaking 
generally those whose skins and hair have sustenance 
from the beginning, but are less so as their age 
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YjXlKLCLS rjTTOV. KOLLTOL y€ OVK £xPV V '> KaVTiOV 

eSei Kal ra Tpi^'a^ara /zeAatWa&u Kara tt)v a/Cju-Tp, 
/ca0' ov dv xpovov fidXtora avrtov Icrx^TI Ka ^ T ° 

55 Oepfiov, Kal {A&XXov diravra TroXiovadai Kar dpxds* 
rroXv ydp d7Tavrcov airo TTpdjrqs dadevivTepov ri 
ylverai to Qepybov r) Kad' ov xP°* vov dpx* rai T< * 
Tpixcvfxara avTwv XevKaiveaOat. <j>avepov Se tovto 
iarl Kal €7Ti tqjv XevKcov. evca fikv yap evdvs 

30 tcr^ei to ^pcD/ia XevKorarov, oaa Kal tovtcov 7rXel- 
(jrr\v ex et Kar * Q-PX^S rpocfy-qv, Kal fxrj 777)6 copas iv 
avrf) Kara£r)paLV€Tai to vypov TrpoLOVorjs Se Trjs 
r)XiKias £av9d, Tpo(f>rjs avTols iXaTTOvos voTepov 
imppeovoif]s . ra Se iv dpxfj fi^v ylveTai £av6d, 
799 a KaTa Se tt]v aKfirjv XevKOTaTa, KaOaTrep Kal tu>v 
dpvLdojv {JL€Taf3dXXovGL tol xP < ^\ xara TfdXiv Trjs 
Tpo<f>rjs iv avTOLS VTroXeiTrovcrrjs . 8r)Xol Se* rrdvTa 
ydp avTa ytWrcu £av9d Kal 7T€pl tov Tpax^Xov, Kal 
SXa>s oaa oiravl^ei Tpo<f>rjs Trjs iv avTols vrroXei- 
5 7Tovarjs t BrjXov Se* a>a7rep yap Kal to nvppov els 
to fxeXav fjLCTafidXXei Kal to fieXav 7T(iXlv els to 
TTvppov, ovto) Kal to XevKov els to £av96v. ov/x- 
fiaivei Be tovto Kal im tcov (f>VTtov evia yap iK 
Trjs voTepas nii/jews dvaTpix eL ndXw im tt)v irpo- 
Tepav. [xdXiGTa Be tovto Kal irrl Trjs poias (f>avepov 

10 iuTiv. to fxev ydp i£ dpx^js ol kokkoi yivovTai 
(f)OLviKOL, Kal Ta (f>vXAa> Si' SXtyoTrjTa Trjs Tpo<f>rjs 

iK7T€TTOfX€VrjS' VGT€poV 0€ TTaXlV jJL€Taf}dXAoVGW CIS 

to TTOtooes xpajfca, 7roXAfjs Tpocf>rjs imppeovoris Kal 
Trjs Tret/jews ovx dfxoLws Bvvaixevrjs Kparelv to 
15 TeXevTatov Be TreTTOfJLevrjs rjbrj Trjs Tpo<f>rjs TrdXiv 
yLveTai to xpai£ux <f>oiviKiovv. 

Ka96XoV §€ €L7T€LV Kal 7T€pl TWV dXXoJV Tpi^OJjUa- 
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advances. And yet on this assumption it ought not 
to be so, but the hair of all such creatures should grow 
blacker at their prime, at which time the heat in 
them is strongest, and they should be more white at 
the beginning. For in every case the heat is much 
more feeble at the beginning than at the time at 
which the hair is beginning to grow white. This is 
clear in case of those which are white. For some 
have the whitest skin from the start, those namely 
which have the greatest sustenance at the beginning, 
and in which the moisture does not dry before its 
time. But as their age advances they become yellow, 
because later on less food passes into them. But 
others are yellow to begin with, and whitest at their 
prime, just as among birds the colours change w*hen 
the food in them fails. And this is the proof ; for 
they all grow yellow round the neck, and speaking 
generally in those parts which go short when the food 
begins to fail. And this is clear ; for as red changes 
into black and black again into red, so does white 
change to yellow. This happens in the case of plants ; 
for some revert from the latter state of ripeness back 
to the former. This is most obvious in the case of 
the pomegranate. For the kernels are red. to start 
with, and so are the leaves through scarcity of digested 
food, but later on they change back again into a 
greenish colour, when much food flows into them and 
the ripening cannot exercise the same degree of 
control ; but at last, as the food is assimilated, the 
colour becomes red again. 

Speaking generally we may say of the hair and 
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rcov Kal irrepco^drcov y diravra Aa/xjSdVei rds piera- 
/JoAdV, ots fJL€v y Kaddnep eiprjrai, rrjs rpo(f>fjs iv 
avTotg vTToXeiTTovarjSy ols Se rovvavriov rrXeova^ov- 
G7]s. hioTTtp aAAa kclt dXXovs xpovovs rrjs rjXiKLas 

20 Kal XevKorara Kal pueXdvrara ylver at rcov t/h^oj- 
799 b pidrcov y irrel Kal rcov KopaKcov ra Trrepcbpiara ro 
reXevralov etV ro £avdov ^pcu/xa /xerajSaAAet, rrjs 
rpocprjs iv avrots VTToXemovaris . rcov Se rpix w " 
pudrcov ovSev ovre <f>oivtKiovv ovd* dXovpyes ovfe 
TTpdoivov ovt€ dXXqv ovSepiiav e^ov roiavrrjv ylverai 
5 Xpoav, Sia to rrdvra ra roiavra xpcbjAara yivtvd at 
payvvjxeviov avrols rcov rod rjXtov avycov, en Se 
rcov TpLXcofidrwv dirdvrcov rcov vypcbv ivros rrjs 
aapKog avpL^atvetv raj /xera^SoAdV, Kal pLrjhepdav 
avrd XapL^dveiv pLi^tv. SfjXov 8' iariv Kal yap rcov 

10 Trrepcofjidrcov to fiev dpx^js ovhkv ytverai rco 
Xpcop-an roiovrov, aAAa Kal ra 7roiKiXa rcov opvicov 
irdvd* cos €L7T€lv pieXava, olov 6 re Tacos Kal r) 
Trepiarepd Kal r) ^eAtScuy vorepov Se XapL^dvei 
irdaas rag rotavras 7roiKiXlas, rjhrj rrjs Triifsecos 
avrcov e£to rod crebpiaros ytyvopievrjs , ev re rots 

15 TTrepcbpLacjL Kal rols Xocpots 1, coorre au/x/JaiVei, Ka6~ 
direp Kal €7rl rcov <f>vrcov, Kal rovrcov e£to rod 
orebpuaros yiyveodai rrjv rcov xP^ptdrcov niifjiv, 
Sio Kal ra Xoirrd rcov /^cbcov, ra r evvhpa Kal ra 
ip7T€rd Kal ra Koy xvXia, rravr oSairds tercet XP W ~ 
pidrcov pLop<f>dg, iroXXrjs Kal rovrots rrjs 7T€ifj€cos 

20 yivopi€V7)s. rrjv pbkv ovv irepl ra xP < ^l xaTa decopiav 
pLaXiar dv ris €K rcov elprjpievcov Svvairo orvv t$€tv. 
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plumage, that they all admit changes, in some cases Food is t*e 
as we have said because food fails, in others on the Sange of 
other hand because it is in excess. Consequently colour - 
some hairs at some period of its growth and some at 
others are whitest and blackest, since the plumage 
even of ravens changes to a yellow tinge at last, when 
the food in them fails. But in the case of hair none 
ever changes in such a way as to have red, purple or 
green nor any other such colour, because all such 
colours occur when the rays of the sun are mixed with 
them, but in the case of hair which is moist all change 
takes place within the flesh, and it does not involve 
any mixture. This is obvious ; for initially plumage 
is not at all like this in colour, but all the varied 
plumage of birds is, so to speak, black, such as the 
peacock, the pigeon and the swallow ; but later on 
the plumage takes on all these varied hues, when the 
ripening of the body has taken place, both in the 
feathers and in the crests, so that in these cases 
as with plants the ripening of the colours takes 
place outside the body. So the remainder of living 
creatures, both water animals and reptiles and shell- 
fish, have all sorts of colours, as the ripening in them 
is considerable. From what we have said one could 
best conduct an investigation into the question of 
colours. 



1 KoAaiotj B. 
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THINGS HEARD 
(DE AUDIBILIBUS) 



1 



INTRODUCTION 



The author is one of the Peripatetic School, and 
Dr. Zeller thinks it is an early composition, but it is 
not the work of Aristotle. The treatise deals rather 
with the mechanics of sound production, than either 
its scientific or philosophical explanation. The author 
has noticed that a break in the medium, such as a 
cracked tube, interrupts the travel of the sound, but 
his explanation of this and of other phenomena is 
entirely empirical. 
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0a Tag Se (f>cova$ aTrdoas crtyx/JatVet yiyveoBai Kal 

TOVS lfj6(f)OVS Tj TOJV GCOfXaTtDV f] TOV dipOS 7Tp6$ TCt 

ccofLara ttpogttitttovtos , ov ra> tov depa a^^ta- 
Tt£ea0at, KaBdirep olovrai rives , dXXd ra> Kiveiodai 
5 TrapaTrXrjGicos avrov ovoreXXofxevov /cat eKreivo- 
\kevov Kal /car aXa fxfiavo fxevov , en 8e orvyKpovovra 
Sta, Taj rod TTvevfiaros Kal tojv ^opSajv ytyvofxevas 
irXrjyds. orav yap tov i(f>€£rjs aepa nXij^rj to 
7rvevfjia to ifjLTTiTTTov avrco , 6 drjp rjSr] (freperai 

/Jta, TOV €XO}l€VOV aVTOV TTpOOjdctJV OpiolcQS, COOT€ 

10 TrdvTrj rrjv <j>covrjv Siareiveiv rrjv avrrjv, icj)' oaov avfi- 
fialvet ylyveoBai Kal rod depos rrjv klvtjglv. Sta- 
X^trai yap £ttI TrXiova ^ jSi'a tt}$ Kivrjoecos avrov 
yiyvofA€V7]s ojairep Kal to, 7rvevfxara ra diro tojv 
TTOTajjiajv Kal aVo rrjg ^aipa? dnoTrvlovra . tojv 
Se (jjojvcov TV(f)Xal fxev etcrt Kal v€<f>cb?>eis ooat 

15 Tvyxdvovaiv avrov KaraTX€TTViy\iivav Xa\X7xpai Se 
ovoai TToppoj StarelvovoL, Kal irdvTa nrXripodoi tov 

OVV€)(7j T07TOV. 

> Ava7rv€0(i€v Se tov fji€v depa irdvres tov avrov, 
to Se TTvevfia Kal rd$ (jjojvag iKTrefirrofxev dXXoias 
Sta Tag tojv vtto K€LpL€v >ojv dyyetojv 8ta(/>opds 3 St' a>v 

20 €KaGTOV TO TTVCVfJLa TTCpaiOVTai TTpOS TOV C^OJ T07T0V . 

ravra Se iorcv rj re dprrjpla Kal 6 Trvevfxojv /cat 
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All voices and in fact all sounds arise cither from The pro- 
bodies falling on bodies, or from air falling on bodies ; sound, 
it is not due to the air taking on a shape as some 
think, but to it being moved in the same way as 
bodies, by contraction, expansion and compression, 
and also by knocking together owing to the striking 
of the breath and by musical strings. For when the 
breath that falls on it strikes the air with successive 
blows, the air is immediately moved violently, thrust- 
ing forward the air next to it, so that the same sound 
stretches in every direction, as far as the movement 
of the air extends. For the violence of the movement 
extends beyond its own range, just as breezes do, 
which arise both from rivers and from the land. But 
those sounds are faint and fogged which are throttled 
down ; when they are clear they stretch a long way 
and fill all space which is continuous. 

We all breathe the same air. but we emit different Difference 

of voica. 

sounds owing to the difference of the organs involved, 
through which the breath passes to the region out- 
side. These are the windpipe, the lung and the 
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to arojxa. TrXeLorrjv puev ovv hia<$)opdv aTrepyd^ov- 
rai Trjs (jytovrjs at re rod depos rrXrjyal Kal oi tov 
arofiaros cr^/xaTtcrjLtot. <f>avep6v 8' iarlv Kal ydp 
tcov <f)86yyajv al hia<j>opal irdaai yiyvovrai Sia 

25 tolvt7]v T7)v alriav, Kal tovs avrovg opcofxev fjupiov- 
fievovs Kal ittttcov <j>a)vas Kal fiarpdxcov Kal drjoovcov 
Kal yepdvwv Kal tcov dXXcov ^cocov ox^oov dndv- 
rcov, tco avTto xpajyiivovs TrvevjiarL Kal dprrjpla s 
rrapd to top ddpa otacf>6pcos iK7T€ji7T€LV avTovs €/c 
tov CTTo/xaros". 7roAAa 8e Kal tcov opvicoVy orav 

30 aKovoajGL, fjuifiovvrai ras tcov dXXcov <f>covds Sta 
ttjv elprjfxevrjv aLTLav. 

f O Se 7TV€vynov orav fj jxiKpos Kal ttvkvos Kal 
oKXr)p6s, ovt€ Sex^Oat tov depa Svvarai ttoXvv els 

aVTOV OVT€ €K7T€fJL7T€LV TTaXiV €^CO, OVO€ TTJV TrXrjyrjV 

to)(vpdv oifSe evpcooTov rroLelodai ttjv tov 7TV€v- 
/xaros. Sta ydp to etvat GKXrjpos Kal ttvkvos Kal 
avvBeSefxevos ov Svvarac Xafx^dveiv ttjv SiaoToXrjv 

35 €7Tl 7ToXl)V T07T0V , OVOt 77CtAlV €K TToXXoV hiaaTTj- 

800 b fiaTos ovvdycov eavTOv €kQXL^€lv /?ia to TTvevjxa, 
KaOaTTep oi)S' rjpLeis Tats tf)vaais> 6Wav coat GKXrjpal 
Kal fjLTjTe oiaardXXeaOai p,r)T€ rrU^eadai hvvojvrai 
paSicos. tovto ydp iuTi to ttolovv ttjv tov 
77V€VfxaTos 7rXriyy)v evpcoaTov 3 orav 6 Trvevjxcov €K 
5 ttoXXov 8iaaTrj{JLaros ovvdycov avTOV e/cflAi/fy tov 
dipa fiialcos. SrjXov Se tovt icTtv ovSe yap tcov 
dXXcov {jLoplcov ovOev €K puKpas drrooTdaecos hvvaTai 
TToieladai ttjv TrXrjyrjv laxvpdv. ovre yap tco cr/ceAet 
SvvaTov €Otlv ovtc Tjj X €l P l TTCiTafat a<f)o8pcos ovSk 
io aTTopplifjaL iroppco to irX^yiv , iav fjoj tls avTcov 
eKaTeptp 4k ttoXXov Xdfirj rrjs TrXrjyijs ttjv drrooTa" 
giv, el 8e pLTjy GKXripd pi€v tj TrXr]y7] ylyverai 8ta 
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mouth. But the greatest difference in sound is pro- 
duced by the blows of the air and the shapes assumed 
by the mouth. This is evident ; for all the differ- 
ences of voice arise from this cause, and we see the 
same people imitating the voices of horses, frogs, 
nightingales, cranes and almost every other kind of 
living creature, using the same breath and the same 
windpipe, by driving the air from the mouth in 
different ways. The birds too, after they have 
listened to them, often imitate the voices of others 
for the reason already given. 

But when the lung is small, or thick, or hard, it can The 
neither admit much air nor breathe much out again, of the lung 
nor can it make the air's blows either strong or power- Sund. fcfcm3 
ful. For because it is hard, thick and tight it cannot 
admit of great expansion, nor by contracting itself 
after a great expansion can it forcibly collect the 
breath, just as we cannot with bellows, when they 
are hard and can neither be expanded nor contracted 
easily. For this contributes to making the blow of 
the breath strong, when the lung contracting after 
a considerable expansion drives out the air violently. 
This is evident ; for none of the other parts of the 
body can deliver a violent blow from a short distance. 
For it is impossible to strike violently with the leg or 
the hand, nor to strike and drive an object a long 
distance, unless one takes a considerable distance for 
the blow in each case. Otherwise the blow may be 
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ttjv ovvTovlav, e'/<:/?ta£ecr0at Se ov Svvarai rroppco to 
TrXrjy€v y eVet ovd* oi KaraTrdXrat fxaKpdv hvvavrai 
fidXXeiv ov8' 7} cr<f)ev86v7] ovre to£ov, dv 77 GKXrjpov 

15 Kal jXTj ovvr)Tai KdfjL7TT€a9cu, firjoe ttjv avaycoyrjv rj 
vevpd Xa^dveLV eVt ttoXvv tottov. idv Se fieyas 
6 7TV€VjJLCov 77 Kal fxaXaKos Kal €vtovos, rroXvv tov 
depa Svvarai Se^eatfat, Kal tovtov €K7T€fi7T€iv ndXiv, 
rajJLL€v6fi€Pog cos dv fiovXrjTai Sta ttjv fjLaXaKOTTjra 
Kal Sta to paolcos avrov ouoreXXew. 

20 'H Se dprrjpLa fiaKpd fiev orav fj Kal orevrj, 
XaXeTTCog iK7T€{i7Tovcriv e£a> rrjv (f>covrji' Kal fierd 
fiiag 7toXXt]s Sta to firjKos rrjs rod 7TP€v/jLaros 
<f)opas. <f>avepov S' eVrtV* Travra yap to. tovs 
rpaxrjXovs exovra fiaKpovs <j>6eyyovTai fiialcos, olov 
oi XV ve s KaL yepavoi Kal dXcKTpvoves. pudXAov Se 

25 tovto Kara^avis iariv irrl tcov avXcov rravres yap 
X<xX€7Ttbs irXripovai rovs fiopifivKas Kal fierd avv- 
rovlag TFoXXrjs Sta to firjKog rrjg drrooTaaecos . eVt 
Se to TTvevfia Sta rrjv GTevoxcopiav orav eWos" 
9Xip6fJL€vov etV tov efa> tottov €KTf€crrj, 7rapaxp'f}p>CL 
Sta^etTat Kat ovceSaVvuTat, Kaddrrep Kal to, pev/xaTa 

30 <f>ep6fieva Sta tcov evpLTTtov, covTe firj Svvaadai ttjv 
(fxDvrjv ovpLfjieveiv pbrjhe StaTetVety eVt ttoXvv tottov. 
a/xa Se /cat hv<JTap,UvTov dvdyKrj irdvTCov tcov 
tolovtcov elvai to irvevpLa Kal firj pabicog V7T7]p€T€LV. 
ogcov Se' e'ort ite'ya to Stacrr^/xa Trj$ dpTTjpias, tcov 
Se TOtouTcoi^ e£co fiev irepaiovodai au/x/JatVet to 

85 TTvevfia pablcos, €Vt6s Se <f>€p6(JL€Vov Sta^etcr0at Sta 
TTjv evpvxcoplav, Kal ttjv (f>covr)v yiveadai Kevrjv Kal 
sot a firj GvvevTCoaav, €tl Se firj Svvacrdat oiaipeloQai tco 

7TV€VfiaTL TOVS TOLOVTOVS Std TO (JLTj CTVV€p€l8€o6ai 

ttjv dpT7]piav aitTcov. ogcov S' cotIv dvcop,dXcos Kal 
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a hard one owing to the tension, but the object struck 
cannot be forced a long way off, since neither the 
catapult, nor the sling, nor the bow can shoot a great 
distance, if they are hard and cannot bend, nor if the 
bowstring cannot be drawn back over a large space. 
But if the lung is large and pliable it can admit much 
au*j and expel it again husbanding it as it wishes, 
because of its softness and because it can easily 
contract. 

But when the windpipe is long and narrow, it expels Variety of 
the voice to the outside with difficulty and needs to windpipe 
considerable force because of the length that the 
breath travels. This is evident ; for all creatures 
with long necks make violent sounds, such as geese, 
cranes and cocks. But the folio wing is even more 
evident in the case of pipes ; everyone has difficulty 
in filling the " silkworm pipe," which requires con- 
siderable effort owing to the size of the available 
space. Moreover because of the narrowness of the 
place, when after being compressed the breath 
escapes to the outside, it straightway passes through 
and is dispersed, just like streams that are carried 
through narrow channels, so that the voice cannot 
last nor extend over a large space. So that the 
breath in all such cases must be husbanded and that 
not easily, and will not readily do its work. But in 
the case of those that have a large space in the wind- 
pipe their breath passes very easily to the outside, 
and when travelling within passes through the wide 
space, and the voice becomes hollow and toneless, 
and moreover such animals cannot differentiate with 
the breath because the windpipe has no support. But 
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firj irdvroQev c^et rrjv Stdoraotv ofxotav, rovrovs 
dvayKatov artaadv [jl€T€){€lv tcqv ovax^petdjv. /cat 
5 yap dvcofidXcos avrols dvdyKrj to nvevfia vurjpereiv 
/cat dXlfiecrOai /cat kclO' erepov rorrov Sta^acSat 
TrdXtv. fipaxetas oe rrjs dprrjpias ovarjg ra^v p,ev 
dvdyKrj to TTvevpLd iK77€pL7T€LV /cat rrjv rrXrjyrjv laxv- 
porepav ytveoBai rrjv rod depos, irdvras he rovs 
toiovtovs d^vrepov <f>a)ve1v hid to Tamos' rrjs rod 

10 TTVevpLdTOS <f)Op&S . 

Ov \xovov he crt>/xj8atWt rag ra>v dyyelcuv hiacfropds, 
dXXd /cat rd rrdOrj ndvra rd$ </>ajvds dXXoiovv. 
orav fiev yap toaiv vypaalas rrXrjprj TToXXrjs 6 re 
TTvevfjicov /cat rj dprrjpla, htaoTrarai rd nvevjia /cat 
ov hvvarai TrepaLovaQai els rov e£aj rortov ovvexcos 

io Sta to it pooK07TTG.lv /cat yiveadai 7Ta)(vv /cat vypov 
/cat hvoKivrjrov s Kaddirep /cat rrepl rovg Kardppovs 
/cat rag fieBag. edv he £rjpov fj to 7Tvevjia TravreXcos, 
crKXrjporepa rj (pcovrj ylyverai /cat hieaTTavpLevrj' 
ovvex^ ydp rj vorls y orav fj Xerrrrj, rov depa, 
/cat rroiei rivd rrjs <f>tovrjg aTrXoTrjra. ra>v fxev ovv 

20 dyyetcuv at hiacfiopac /cat ru>v rraOwv ra>v 7T€pl 
avrd yiyvo{JL€vci)v rocavras e/caorat rag <f>cx)vdg drro- 
reXovcnv. 

At he cjxjQval hoKovot pev etvat /ca#' ovs dv €/ca- 
OTat yiyvtovrai to^ous, aKovofiev he rraa&v avrtov, 
orav rjpuv TrpoarreacoGL rrpos rrjv aKorjv. 6 ydp 
25 waOelg vtto rrjs TrXrjyrjs drjp \ieXP l ^ v Tlv °S <f>eperai 
avvex'js, eueira Kara puKpov del hiaKivelrai jxaX- 
Xov, /cat Tovrw ytyvcoaKOfiev irdvras rovs \jjo<f>ov$ 
/cat tovs TToppoj yiyvojievovs /cat rovs eyyv$. hrjXov 
8' ear iv orav ydp ri$ Xafidbv Kepaptov rj auAoy rj 
adXmyya, irpoadeis re erepto rrpos rrjv aKorjv, 8 id 
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such as are uneven and have not the same width all 
through must share all sorts of difficulties. For the 
breath must serve them irregularly and suffer con- 
traction in one place and in another place be dis- 
persed. For as the windpipe is short it must expel 
the breath again quickly, and the blow of the air 
must be stronger, and all such give a sharper sound 
because of the speed with which the breath travels. 

But it is not merely the differences of the organs, Accidental 
but all the accidental properties which cause a differ- also produce 
ence in the voices. For when the lung and the wind- etfects - 
pipe are full of much moisture, the breath is pulled in 
different ways and cannot pass continuously into the 
region outside because it sticks and becomes thick 
and wet and hard to move, as in cases of catarrh and 
drunkenness. But if the breath is quite dry, the 
voice becomes harder and scattered ; for the mois- 
ture, when it is light, contracts the air and produces 
a certain simpleness of voice. The differences of 
organs and of accidental properties which belong to 
them each reproduce corresponding voices. 

Voices appear to come to us from the places in 
which they are produced, but we hear them only 
when they fall on our hearing. For the air, pushed 
aside by the blow, is carried continuously up to a 
point, and then little by little penetrates farther, and 
by this we distinguish all sounds — both those which 
occur at a distance and those which are near to us. 
This is evident ; for when a man takes a pitcher or a 
pipe or a trumpet, and putting it near another man 
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so tovtcov XaXrj, Traoat, hoKovatv al (f>coval 7ravTeAo>s 
etvcu 7tXt]gIop Trjs aKorjs Sta to fir) oKeoawvaBai 
tov depa (^epojJievov, dXXa hiaT-qpeioOai Trjv <f)covr)v 
ojJioiav vtto rod TrepiixovTos opydvov. tcaddirep ovv 
Kal im Trjs ypa<f>rjs, orav tis roi$ xpaj/xacrt TO 
ofioiov TToirjorj tco iroppco to he tco ttXtjolov, to fxev 

S5 rjpuv dvaK€x°>pr)K£vai hoKei Trjs ypa<f>rjs to he irpo- 
ix^iv y d\i^>oTepcov olvtlov ovtcov eirl Trjs avTrjs em- 
$>avelas> ovtco Kal errl tcov \f)6cf)Cov Kal Trjs <f>covrjs, 
otclv r) fiev rjhrj hiaXeXvpbevr) TTpooTTiTTTrj irpos tt)v 
aKorjv r) he ti$ (jvvexrjs, dpucpOTepcov avTcov dj>iKvov- 

fXeVCOV TTpOS TOV OLVTOV TOTTOV y r) {JL€V d<j)€GTrjK€VaL 

40 iroppco So/cet Trjs aKorjs r) 8* ctvai ovveyyvs, hid to 
801 b Trjv pbivToi itoppcodev dfiolav etvai, Tr)v he TrXtjcrlov. 
Salts' he /xaAtaTa al <j>coval ylyvovTau rrapa 
Trjv aKplfieiav Trjv tcov <f>96yycov. dovvaTov yap 
p,r) TeXecos tovtcov hirjpdpcojJLevcov Tas <f>covas etvcu 
aacpets, Kaddirep Kal Tag tcov haKTvXlcov o<f>payihas, 
6 oTav fjbr) hiaTVTTCodwaiv aKpificos. hioirep ovTe Ta 
rraihla hvvavTai hiaXeyeodai aacfrcds, ovt€ ol fie- 
Ovovtcs, ovt€ ol yepovTes> ov9' oaoi <j)VG€i TpavXoi 
Tvyxdvovoiv ovre?, ov6 9 oXcos oacov elalv al yXcoTTat 
Kal Ta oTo/xaTa hvoKivrjTa. coonep yap Kal to, 
10 x a A/ceta /cat Ta KepaTa ovvqxovvTa Troiei tovs drro 
tcov opydvcov <j>doyyovs doa^eoTepovs, 1 ovtcos /cat 
cVt Trjs ScaXeKTov TToXXrjv dodtpeiav a7Tepyd^eTat 

T<X €K7TL7TTOVTa TCOV TTVeVfiaTCOV €/C TOtJ GTOjJiaTOS, 

oTav fjii) hiaTVTrcoOcooLv o/xoicus". ov fiovov he eav- 
tcov Tiva 7rapejjL(f>alvovoLv dad<j>etav t dXXa Kal tovs 
hirjpdpcouivovs tcov <f>96yycov ifxiTohl^ovcnv, dv- 
15 o/xo tag 1 avrcov yiyvopLev-qs rrjs irepl Trjv aKorjv 
,Kivr)aecos. 8t6 /cat fidXXov ivos dtcovovTes avvUjxev 
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for hearing purposes talks through it, all the sounds 
seem to be near the hearing because the travelling air 
is not scattered, but the voice is equally protected by 
the surrounding vessel. So also in the case of paint- 
ing, when one reproduces similarly in colours what is 
far away and what is close at hand, the former seems 
to us to retreat from the picture and the latter to 
stand out, though they are really both on the same 
surface. So also in the case of sounds and voices, 
when one falls on the hearing from a distance and the 
other continuously, although both reach the same 
place, one appears to occur far away from the hearing 
and the other to be close by, because one is as if it 
were distant and the other near by. 

But voices appear clear in proportion to the Distinct 
accuracy of the articulation. For unless there is articulation, 
perfect articulation the voices cannot be clear, just 
like the seal on signet-rings, when the die is not 
accurately cut. This is why small children cannot 
talk plainly, nor men who are drunk, nor old men, 
nor those who naturally lisp, nor generally speaking 
those whose tongues and mouths are naturally diffi- 
cult to move. For just as bronze and horn vessels 
when they are sounded together make the sounds 
from both instruments less clear, so also in conver- 
sation the breath issuing from the mouth causes a 
lack of clearness when the sounds are not equally 
stressed ; not merely in the case of those which show 
a lack of clearness by themselves, but also when they 
interrupt the sounds which are clear, because the 
movement concerned with hearing becomes uneven. 
Consequently, when we listen to one, we understand 
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77 ttoXXcov dfxa ravra Xey6vra>v, KaBdnep Kal IttI 
rcov xopSajv Kal ttoXv fjrrov, orav TrpooavXfj ris 
oifxa Kal KtdapL^rj, Sia to ovyx^vdai rds <f>tovds vtto 

20 rcov irepcov. ot>x r)Kiora Se rovro eirl rcov avjx- 
<j>covicov </>av€p6v eariv dfi<f)orepovs yap aTTOKpvTrre- 
udai rovs 7]X ov s wfifiaivei V7T* aXX^Xcov. doa<f>€is 
jxev ovv </)wval ylyvovrai 8ta rds elprjfievas alrtas, 
XafjL7rpal Se yivovr ai Kaddnzp inl rcov ^pcu/xdVaw • 
Kal yap ckci rd jxaXtara Svvdfxeva rds oipeis 

25 Kiveiv, ravra elvat ovfi/ialvei rcov xp(x>\idru)v Xap,- 
nporara. 

Top avrov rpoirov rcov chcovcov ravras imoXrjTTreov 
etvat XafjLTrpordras, oaac yidXiora hvvavrai rrpoa- 
7Tt7TTOV(jai klvgiv rrjv aKorjv . roiavrai 84 elotv at 
aa(f)€LS Kal irvKval Kal KaOapal Kal Troppco hvvd- 
fxevai Siarelveiv Kal yap iv tols dXXois alody)TOis 

so diraoi rd taxvporepa Kal irvKVorepa Kal Kada- 
pwrepa oa^eorepas TToiel rag aladrjGets. hrjXov 
$€- to yap reXevraiov ai <f)coval iraoai yiyvovrai 
Ka>(j>al, rod dipos rjSr) Sia^eojueVou. SrjXov o° iarl 
Kairl rcov aitXcov. rd yap e^ovra rwv ^evycov 1 rag 
yXwrras TrXaytas [xaXaKcorepav jxev dirohlhcooi rrjv 

35 <f>covijv, oi>x oyiolcos Se Xafirrpdv rd yap rrvev\ia 
(ftepofievov evOiws els evpvxcoplav ipLTTLTTret, Kal 
ovKert (f)€p€rai ovvrovov ov8e gvv€gt7)k6s, dXXd 
oL€OK€oaGfji€Vov . iv ok rais avyKporcorepais 2 yXcor- 
rais rj (j)wvrj ylverai aKXrjporepa Kal XafX7Tporepa, 
dv ttieot] ris avrds ft&XXov rots x e ^ eat > ^ l< * 

40 to <f>£p€odai to TTvedfjia fiiatoT€pov. al [xev ovv 
802 a Xafi7Tpal rwv (j>a>vwv ylyvovrai Sid rds elprjfjidvas 
alrlas' irapo Kal ookovolv ov x^P ov<s ^Tvat rcov 
XevKcov ai KaXovpievai <f>aiai. TTpos yap rd rrdBf] 
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more than when many are saying the same thing, as 
is also true "with strings. And we hear much less 
when one plays the flute and the harp at the same 
time, because the sounds are confused by each other. 
This is especially obvious in the case of harmonies : 
for the sounds are obscured by each other. So the 
sounds lose clearness for the reasons given, but they 
become clear in the same circumstances as colours ; 
for in that case those which are best able to stimulate 
the sight become the clearest of colours. 

In the same way we may assume that those sounds Penetration 
are the clearest which have the greatest power to 
stimulate the hearing when they fall upon it. Such 
are the clear, powerful and pure, and those that can 
reach furthest ; for in all other objects of sense the 
strongest, most powerful and purest produce the 
clearest sensations. This is obvious ; for ultimately 
all sounds fade as the air becomes dispersed. This is 
true also in the case of flutes. For those which have 
a sloping reed in their mouthpieces produce a softer 
sound, but one not equally clear ; for the breath 
travelling strikes directly into the wide open space, 
and is no longer under tension and compressed but 
scattered. But in the case of tighter fitting reeds 
the voice becomes harder and clearer, if one com- 
presses the lips more tightly, because the breath 
travels with more violence. Clear voices occur then 
for the reasons given ; consequently the so-called 
husky (lit. " grey ") voice is no worse than the clear 
(lit. " white voice. For rougher voices and those 
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Kal Tas Trpeofivrepas rjXiKias fidXXov dpfxorrovoLv 
al Tpa^vrepat Kal [AiKpov iWoauy/ce^ujLicVcu Kal fi7j 

5 Xlav exovoat to Xafirrpov eKcfxives. djxa Se Kal oia 
rrfv ovvToviav ovx ofjioltos eialv ev7t€i8eTs. to yap 
fila <f>ep6fievov SvarafiUvTOV . ovre yap cm-mrat 
pdhiov, <l)s fiovAeral tis, ovre avUvai. 

'Em he tcov avAa>v ylyvovrai al <f>coval XafJLrrpal, 
Kal rwv dXXcov opydvwv, orav to IkttItttov Trvevfia 

10 ttvkvov fj Kal gvvtovov. dvdyKrj ydp Kal tov 
e£co8ev depos TOiavTas ylyveoOai Tas TrXrjyaSj Kal 
fidXiGTa Tag (f>a)vds ovtw SiaTrefiTTeoOai avveoTwoas 
7rpds T7)v aKorjvy ojGTfcp Kal Tag oofias Kal to <f><x>s 
Kal Tas OepfjLOTTjTaS' Kal yap irdvTa TavTa apaio- 
Tepa ^aivojxeva rrpos ttjv aiodrjotv darjfioTepa yi~ 

15 yv€Tai s Kaddirep Kal ol %vXol KpaOivTes tco uSari Kal 
€T€poLs x v ^°is- T ° y&P ^avrov irapixov aiadrjaw 
daac/)€LS eKaoTip irotei Tas owdfiecs, 

'A770 §€ twp dXXcov opydvtov ol twv KepaTCOV rjx 01 
kvkvoI Kal ovvtx&S Ttpos rov ddpa TrpownliTTovTes 
TTOLovGi Tas <f)(x)vas dfiavpds' Sio SeZ to Kepas ttjv 

20 <f>vvLv ex eiv T7)s av£r}G€CDS ofxaXrjV Kal Xelav Kal fir] 
ra^ea)? eKoeSpafirjKviav. dvdyKt] ydp fiaXaK(x)T€pa 
Kal x avv ^ T€ P a yiyveodai ra TOiavTa twv KepaTO)v y 
o)OT€ tovs rjx ovs oiavTraoQ at Kal fxrf uvvex^is €K- 
ttIttt€lv hi avTwv firjSe yeyayveiv ofiotcos (Ha tt]V 

25 fiaXaKOTTjTa Kal tt}v dpaioTTjTa twp Troptov. firjoe 
TrdXiv elvai Bvaav^rj ttjv </)vglv, {irjoe ttjv av{JL<f>VGiv 
€X €IV TTVKvrjv Kal oKXrjpdv Kal ovo<f)opov Ka8* 8 Tl 
yap dv TrpoGKoi/jr) fepofievos 6 r}X°$> a ^ ro ^ Aa/x- 
fidvei ttjv KaTairavow Kal ovk4tl irepaiovTat 7Tpd$ 

TOV C^CD TOTTOVy 0)QT€ KCO<f)OVS Kal dvWfJidXoVS €K~ 
30 TTlTTTeiV TOVS 7)X 0VS * K ™ V TOlOVTO)V K€paTO)V. OTl 
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which are little confused, and do not possess marked 
clarity are more proper to illnesses and to the more 
advanced stage of life. At the same time because of 
their tension they are not so easily controlled. For 
that which moves more violently cannot be easily 
husbanded. Nor is it very easy to raise or lower 
them as one wishes. 

In tte case of flutes and other instruments sounds |j^ 8 in 
are clear when the issuing breath is powerful and 
under tension ; for the striking on the air outside 
must be of this kind, and particularly sounds must 
be conveyed in this way to the hearing, just as with 
smells and light and heat. For all these things when 
they are thinner appear less distinct to the senses, 
like plant juices when mixed with water and with 
other juices. For that which provides sensation of 
itself causes the powers in each case to be obscure. 

Unlike all other instruments sounds of horns strik- in horns, 
ing the air strongly and continuously make the sounds 
dull. So the horn must have a kind of growth which 
is even and smooth and has not grown quickly. These 
kinds of horns are necessarily softer and more porous, 
so that the sounds are dispersed and do not pass 
continuously through them and are not equally 
recognized because of the softness and thinness of 
the passages. Nor again can they be of slow growth, 
nor have a strong, hard and immobile continuity ; for 
when the sound meets any obstruction, it receives a 
check there, and does not continue as far as the out- 
side region. So that the sounds issuing from such 
horns are dull and uneven. But that the direction of 
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Se rj <f>opa yiyverai Kara rrjv evOvnopiav , <f>avep6v 
ioriv €7tI tcov icrrcov Kal oXqjs €7ti to)v £vXqjv tcov 
fieydXcov, orav avra fiaoav i^too w . orav yap Kpov- 
ocoaiv €K rov Iripov aKpov } Kara to erepov 6 rjxos 
<f>iperai ovvexrjs, iav firj ri €XV ovvrpifXfxa to £v\ov 

35 el 8k fir], p<€Xpt> rovrov npoeXdtov avrov Kara- 
rraverai Siaoiraodeis. TTepiKapLTTrei Se Kairovso^ovs, 
Kal ov Swards Si avrcov evOvnopeiv. KardSrjXov 
Sk rovro eon Kal eirl tcov ^aA/cetcu^, orav pivcoai 
rag a7T7]prrjfi€vag oroXiSas rcov dvSpidvrtov r) ra 
7rrepvyia, rep ovfifiveiv Sto pol^ov Kal ttoXvv rjx ov 

40 d<f>iaoi Kal ipocf>ov. dv 8e ris avra raivla SiaSrjarr), 
naveoQai ov^/Haivei rov r)x ov ' ydp rovrov 

npoeXdtov 6 rpofios, orav 7TpoaKoijjy] irpos to fxaXa- 
802 b kov, avrov rroieirai rrjv Kardiravoiv . 

UoXv Se Kal r) oirrrjuis r) rcov Kepdrcov crvpi- 
/HdXAerai Kal npos evefrcovtav. fiaXXov fiev yap Kar- 
OTTrrjddvra 7rapa7rXr]cnov rov rjx ov ^X 0V(7C r< ? KtpdfJitp 
Sea rr)v oKXrjporrjra Kal rrjv ovyKavoiv iav Se ris 
5 avra KaraSeeorepov oirrrjorj^ a7raXcorepov piev a<f>- 
irjai Sid rrjv ^laXaKorrjra rov r)xov, ov SiWtou Se 
yeycoveiv 6{jlolo)$. Sto Kal ras r)XiKias eKXeyovrar 
ra fiev yap rcov yepovrcov iorl £r)pd Kal rreTTtopLO- 
fieva Kal j(awa, ra Sk rcov vecov diraXd iravreXcos 

10 Kal 7ToX^Xr)v exovra iv avrois vypaolav. Set Se 
eivai, Kaddirep eXpt]rai y to Kepas £rjpdv Kai ttvkvov 
opiaXcbs Kal evdviropov Kal Xeiov. ovrco yap av 
fidXtora ovfifiaivoi Kal rovs rjxovs ttvkvovs Kai 
Xeiovs Kal ofiaXovs <f>epeodai St' avrcov, Kai rov 
e£co9ev depos ras 7rXr]yds ytyveodai rotavras, errei 

15 Kal rcov x°P^^ )V dvlv a l Xeiorarat f3eXriorai Kai 
rots rraoiv ojiaXcorarai, Kal rrjv Karepyaoiav exovoi 
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travel is a straight line is obvious in the case of masts 
and generally with all large pieces of timber when 
they are put to the test. For when one strikes them 
at one end, the sound is carried continuously to the 
other, unless the timber has a fracture ; in which case 
it will travel up to this point, and then cease by dis- 
persion. It also bends round by the branches and 
cannot travel directly through them. This is obvious 
in the case of brass vessels, when they plane down the 
hanging folds in statues or fringes of the armour, to 
close up the cracks ; for they give out a loud whistling 
sound. But if one binds them with a rope the sound 
immediately ceases ; for the vibration proceeding as 
far as this, when it reaches the soft part, it causes a 
check to it. 

The baking of the horn also contributes materially T he effect 
to its pleasant sound. For when once it has been £^ kmg 
baked it produces a sound more like a tile, because 
of its hardness and burning ; but if one bakes it 
insufficiently, it emits a softer sound because of its 
softness, and it cannot be equally well recognized. 
In this way they pick out the ages ; for the horns of 
old animals are dry and hardened and porous, but 
those of the young are quite soft and have consider- 
able moisture in them. But, as has been said, the 
horn should be dry and evenly strong, and straight 
and smooth. For in this case it would be most 
possible for strong, smooth and even sounds to be 
carried through them, and for the blows of the out- 
side air to be of the same character, since the 
smoothest of strings and those which are most even 
all through are the best, and do their work evenly on 
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802 b 

7tolvto9€v ofiolavy Kal ra$ ovfxfioXds dSrjXovs ras 
tcov vevpcov ovtco yap avfi^alvet Kal ravras 770iei- 
a6ai ras rod aepos 7rXr}yds ofioiordra^. 

Aet Se Kal tcov avXcov elvat rds yXcbrras TTVKvds 

20 i<al Xeias Kal dfiaXds, ottcos dv Kal to uv€v\xa 
hiaTTopevrjrai St' avTcov Xeiov Kal dfiaXov Kal fir) 
8t€a7raa/xeVov. Sio Kal rd fiefipeypieva tcov ^evycov 
Kal rd 7T€7TLOKOTa to olaXov €V(f)cov6T€pa ylyverat, 
rd §€ fjrjpd KaKocfttova. 6 yap arjp 8td vypov Kal 
Xelov cpeperat fiaXaKOS Kal 6{xaX6s. SijXov Se* Kal 

25 yap avro to 77-reu/xa, orav exV w>Tt8a, 7toXv tJttov 
7TpooK07TT€L rrpos ret C^evyq Kal StaaTTaTac TO §6 
£r)pov fxaXXov dvT iXa fifidverai Kal ty]V 7rXr}yr}v ttol€l- 
Tat oKXr)poT€pav hid ttjv fitav. at jxev ovv hia<f>opal 
tcov rjxcov yiyvovTai old ra? elprjpLevas alrlas* 

30 YiKXr]pal S' etui tcov tficovcov ooat fiialcos TTpos ttjv 
aKorjv 7ipooTTi7TTovoi % hid Kal fidXiOTa Trapexovcri 
tov ttovov. 1 TOiavTai §' elclv at SvcTKtvrjTorepat Kal 
/xera TrXelaTrjs tfiepofievai /Has* to yap v7T€lkov 
Ta)(icos ov hvvarai ttjv 7rXr)yy)V VTrofievetv, aAA' 
dno7Tr]ha 7rpoT€pov. SrjXov Se* ra yap viripoyKa 

S5 tcov fieXtov ^LaiordTr]v <j>iperaL ttjv tfyopdv, Kal Ta 
pevfiara fapofieva hid tcov tvpbncov Kal yap Tavra 
ylyv€Tai o^ohporara irepl avrds ras OTevoxcopias 
ov hwdfieva Ta^ecus 1 vireiKeiv, dXXd vtto TroXXrjs 
cbdovfieva {3tas. ofiolcos he tovto ovpL^alvei Kal 
7T€pl ra? <f)Covds Kal tovs ipotfiovs* <f)av€pov §' 

40 €otLv Travres yap ol fiLaioi ylyvovrai OKXypoi, 
KaOdirep Kal tcov kl^cotlcov Kal tcov OTpo$icov y orav 
avolycovrat f$iaicos y Kal tov x°-Xkov Kal tov aihrjpov . 

803 a Kal yap aird tcov aKfiovcov ylyvcTai GKXrjpds Kal 

fxaXaKos, orav IXavvcooi Kareipvypievov Kal OKXr}pdv 
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all sides, and the joinings of the strings are less 
obvious ; and so it comes about that the blows of the 
air are most regular. 

The reeds of flutes should also be strong, smooth Reeds, 
and even, so that the air that passes through them 
may also be smooth, even and not scattered. Con- 
sequently reeds which have been wetted and soaked 
in fat are clearer in tone, but when dry they make 
ugly sounds. For the air is carried softly and evenly 
through what is wet and smooth. This is clear ; for 
the breath itself when it has moisture strikes the 
reeds less sharply and is less dispersed ; but the dry 
breath is obstructed and causes a harder blow because 
of the violence. Differences of sounds, then, are due 
to the causes given. 

Those voices are hard which fall violently on the JJ®^^° f 
hearing and produce an unpleasant effect. Such are 0 n sound, 
both harder to move and travel with the greatest 
violence ; for that which gives way readily cannot 
resist the blow, but recoils first. This is evident ; for 
the largest weapons travel most violently , and streams 
which pass through narrow channels ; for these 
become most violent about the narrowest parts, as 
they cannot give way quickly, but are thrust aside 
with great violence. A similar thing occurs with 
voices and sounds. This is evident ; for all violent 
sounds are hard, as in small boxes and hinges when 
violently opened, and brass and iron. For from the 
anvil it becomes both hard and soft, according to 
when they strike the cooled and now hard iron. 



rovov B. 



67 



ARISTOTLE 



77877 tov criSrjpov. ert 8k 6/no rrjs ptvrjg, orav ptvwoi 
Kal "xapaTTQXJi ra atSrjpia /cat tov$ irpiovas, eirel 
Kal tojv fipovrcbv at /?tatoVaTat ylyvovrai OKXrjpo- 
5 rarat Kal tojv vharaiv rd KaXovfieva paySaXa ttjv 
filav. 

f H [xkv yap raxvrrjs tov Trvevfiaros ttol€l ttjv 
(ftojvrjv o^etav, rj 8k jSta GKXrjpdv. Stonep ov fiovov 
ovfifiaLvei tovs avrovs ore pikv o^vripav ore 8k 
f3apVT€pav> aXXd Kal aKXrjporepav Kal fiaXaKoj- 
repav. Kalrot rives \)7ToXap,fidvovoL Sta. ttjv okXtj- 

10 porrjra tojv aprrjptwv tcls <f>ojvds yiyveaBat GKXrjpds, 
SiajjLaprdvovTes' tovto fjikv yap jSpa^u rt avfx- 
fidXAerai TravreXtos , aAA' rj tov Trvevfiaros yiyvo- 
fjLevT) TrXrjyrj fiialojs i377o rod wvevfiovos . ojcnrep yap 
Kal ra awfxara tojv fidv ioTiv vypd Kal fiaXaKa 
tojv 8k OKXrjpa Kal avvTOva, tov avrov rponov Kal 

15 6 irvevfiajv. Stoirep rcbv fxkv fiaXaKov €K7TL7TT€L to 
TTvevfiay tojv 8k oKXrjpov Kal fiiatov, eVet StoVt ye 
ttjv dpTrjpiav avTrjv fiLKpdv rtva avfipalvei irap- 
exeadat, Svvafitv, pd8tov avvtSeiv. ovSefiia yap ioTtv 
dpTrjpla (jKXrjpd Tots avXols ofiolojs' aAA' ovdkv 

20 rjTTOV 8t avTov Kal Sta tovtojv <f>epofi€vov tov 
TTvevfiaTos oi fikv fiaXaKws avXovaiv oi 8k OKXrjpws, 
8r}Xov 8k tout' eart /cat eV avTrjs tt}s aloQrjoeojs- 
Kal yap av €7tlt€lvt} tls to nvevfia fiiaioTepoV) 
evOecos rj (fyojvr) ylyveTat (TKXrjpoTepa Sta ttjv /Slav, 
Kav fj fiaXaKojTepa, tov avTov 8k Tporrov Kal eirl 

25 tv]S odXTTiyyos' Sto Kal iravTes, orav Kcofxa^wow, 
dvL&GLv iv Tjj odXiriyyi ttjv tov nvevfiaTOS aw- 
TOVtaVy ottojs av ttoiojoi tov rjx ov fiaXaKojTaTOV . 
(f>av€pdv S' ecrTt /cat £ttI tojv opydvojv. Kal yap 
al KaTecrTpafAfjLeval ^opSat, Kaddnep etprjTai, tcxj 
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Again, with a file when they file and sharpen iron 
tools and saws, just as the most violent thunder-claps 
are the hardest, and those waters which are called 
shattering. 

For the swiftness of the breath makes the voice Causes of 
sharp, and its violence makes it hard. Consequently qlSities 
it happens that the same people have not only some- of volce - 
times a shriller and sometimes a deeper voice, but 
also one harder and softer. And yet some people 
suppose that voices become hard owing to the hard- 
ness of the windpipe, but they are in error. This no 
doubt makes some small contribution, but so does the 
breath violently expelled by the lung. For just as the 
bodies of some are wet and soft, and of others hard 
and tight-stretched, in the same way does the lung 
behave. Consequently the breath in some cases 
comes out softly, and in others hard and violent, 
since it is easy to see that the windpipe itself supplies 
only a small force. For no windpipe is as hard as 
pipes ; but nevertheless when the breath travels 
through it and through them, some pipe softly and 
some harshly. This is clear from sensation itself; 
for if one strains the breath more violently, the voice 
immediately becomes harsher because of the violence, 
even if it is inclined to be soft. The same thing is 
true with a trumpet. Consequently all men, when 
they revel, slacken off the tension in the trumpet so 
that they may make a noise as soft as possible. It 
is also clear in the case of instruments. For tightly 
strung strings, as has been said, produce harsher 



69 



ARISTOTLE 

803 a 

(j>o)vas 7tolovgi oK\rjporipas t Kal ra KarcoTrrrjfieva 

80 TCOV K€pCLTOJV. KOV Tig CLTTTrjTai TWV ;£0/)Sa>y TCLIS 

X e P Gl puxlcos Kal fir) fiaXaKws, dvdyK-q Kal rr)v 
dvrairohoGiv avrds ovrco irdXtv iroieiodai jSiato- 
repav. al he rjrrov KareGrpafifievac Kal ra (hfio- 
repa roov Kepdrwv rds cfyoovds novel fiaXaKcorepas , 
Kat ra fiaKporepa rwv opydvwv. al yap rov depos 

35 nXrjyal Kal ftpahvrepat, Kal fiaXaKoorepat ylyvovrai 
hid ra firfKr} rwv toitgov, al 8* errl rcov fipaxv- 
reptov 1 GKXrjporarat oca rr)v Kardraotv rcov ^opSajv. 
hrjXov 8* iortv Kal yap avrov rov opyd.vov okXtj- 
porepas GVfifialvet ylyveoOat, rds <f>covds, orav fir) 

40 Kara fieGov tls aVr^Tcu rcov ^opScov, Std to fiaXXov 
avrtov ra 7rpos avrtu ra> £vya> Kal rw ^opSordvaj 
KararerdoOac. GVfifialvei he Kal ra vap§r\Kiva rcov 
opydvcov rds (f)tovds ^X €lv drraXcorepas' ol yap r)x 0L 
803 b TTpos fiaXaKov tt poGTrinrovres ovx dfioicos aTro- 
7TrjhojGL fierd /Has. 

TpaxyveaBai Be avfifiaLvei rds <f>covds, orav r) 
TrXrjyr) fir) jila yevryrai rov depos Ttavros, aXAd 
7ToXXaxfj Kara fitKpd hieGTraGfievrj. Ka9* avro yap 

5 eKaGrov rcov rod depos fioplcov tt poGinmrov Trpos 
rr)v aKo-qv, ojs dv dird 7rXr)yrjs erepas ov, SteoTra- 
Gfievrjv iToiel rr)v atG9r]GLV s coGre rr)v fiev hiaXeliretv 
rr)v cfxjovrjv, rr)v he TTpoGTriTrretv fiiaiorepov, Kal 
ylyveodai rr)v d<j>r)v rrjs aKorjs dvofJLOcav> coGirep Kal 
orav ri rcov rpax^cov rjfjuv TTpoOTrltTrr] trpos rov 

io ypcora. jidXiGra he rovro GVfi<f)aves eGrtv errl rr)s 
ptvqs* hid yap rd rr)v rov depos 7rXrfyr)v dfia ylyve- 
odai Kara fiiKpd Kal TroAAa, rpax&S ol ifs6<f>oi 
TTpOGtr'nTrovGiv air* avrtov npos rr)v aKorjv, Kal 
fiaXXov, orav rrpds GKXrjpov ri Traparpificavrai, Kad- 
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sounds, and so do horn instruments when baked. 
And if one touches the chords with the hands violently 
and not softly, they are obliged to make a more 
violent reply. But chords less tightly stretched and 
less baked horn instruments make softer sounds, and 
so do longer instruments. For the blows of the air 
are slower and softer owing to the length of the 
space, but in the shorter ones are harshest because of 
the tension of the chords. This is evident ; for the 
sounds of the organ itself become harsher when one 
touches the chords, but not in the middle, because the 
parts near the bridge itself and the screw which 
tightens the strings are under greater tension. Now 
those instruments which are made of fennel have 
softer sounds ; for the sounds impinging on softer 
material do not recoil with violence. 

But the sounds must become rough when there is Roughness 
not one blow of the air all at once, but when it strikes 
often and a little at a time. For each several portion 
of air striking the hearing by itself, as though it arose 
from a separate blow, causes a broken sensation, so 
that one part of the sound fails, while another falls 
with greater violence, and the contact with the 
hearing is uneven, just as when some rough object 
falls upon our skin. This is most obvious in the case 
of the file ; for owing to the fact that the blow of the 
air occurs at short and rapid intervals, the sounds 
which fall on the hearing from them are rough, and 
still more so when they are rubbed against something 
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dnep real €7i\ rrjs d(f>y}s' rd yap OKXrjpd Kal rpax^a 
15 fiiaiorepov iroielr ai rrjv aloQrjoiv. hrjXov he rovro 
eon Kal im rwv pevjidr ojv rov yap eXalov ytverat 
ttoXv irdvrwv rwv vypwv 6 i/s6<f)os dhrjXorepos htd 
rrjv ovviytiav rrjv rwv fioplcov. 

Aerrral S' elol rwv <f>wvwv, orav oXLyov fj to 
TTvedfjia to €K7TL7ttov. hto Kal rwv Trath cwv ytyvovr at 

20 Ae77TCU, Kal TLOV yWaiKWV Kal rWV €VVOV"XUyV > 0\lOiWS 

he Kal rwv 8 taXeXv fie vwv hid voaov r) irovov r\ a- 
rpocf)tav ov hvvavrai yap ttoXv to rrvev\ia hid rrjv 
daOeveiav eKixefirteiv . S77A0V S' earl Kal eirl rwv 
Xophwv ano yap rcov Xerrrcov Kal rd cfrwvla yiyve- 

2o rat XeTrra Kal orevd Kal rpixwhr], hid to Kal rod 
aepos ry]v rrXrjyrjv ylyveoB ai Kara orevov, 

Oias yap av rag dpxds exwoi rrjs Ktvrjoews at 
rod aepos irX^yai, roiavras Kal rds cj)wvds avfifiat- 
vei yiyveoOai rrpooniTTrovoas rrpos rrjv aKorjv, otov 
dpaids fj TTVKvaSy rj fiaXaKas fj oKXrjpds, fj Xe7rra$ 

so r) Traxetas. del yap 6 erepos drjp rov erepov kivwv 
woavrws note? rrjv (f)wvrjv arraaav dfiotav, KaQdrrep 
e'x^t Kal €77t rrjs o^vrrjros Kal rrjs fiapvrrjros' Kal 
yap rd rdyy] rd rrj^ TrXrjyrjs rd erepa rots erepois 
ovvaKoXovOovvra hiac/yvXdrrei rds <f>wvds rats dp- 
X<rfs ofioLws. at Se rrXrjyal yivovrai fiev rov aepos 

85 vtto rwv x°phwv noXXal Kal Kexwpiafievai y hid he. 
fXLKporrjra rov fiera^v xpdvov rrjs aKorjs ov hvva- 
fievrjs ovvaiaddveoBai rag hiaXelifjeis, fiia Kal 
ovvex^jS rjfJLLV r) <f>wvr) cf>atverat, KaOdirep Kal €7rl 
rwv xp^^drwv Kal yap rovrwv rd hteorrjKora 
hoKet TToXXaKis rjfiiv ovvdirreiv dAA^Aois", orav 

*o (f>epwvrai rax^ws. to he avro Gvp,fiaivei rovro Kal 
irepl rds ovfX(f>a)vtas. hid yap to TteptovyKara- 
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hard, as is also true in the case of touch ; for hard 
and rough things affect the senses more violently. 
This is also evident in the case of flowing liquids ; for 
of all liquids the sound of oil is least noticeable 
because of the continuity of its parts. 

But voices are light when the issuing breath is Weak 

voices 

slight. So the voices of children are weak as also 
those of women and eunuchs, and similarly the voices 
of those who are enfeebled by disease, or toil, or lack 
of nourishment ; for they cannot emit much breath 
owing to their weakness. This is evident in the case 
of strings ; for from thin ones light sounds proceed 
and narrow and hair-like, because the striking of the 
air occurs in a narrow space. 

The sounds falling on the ear will correspond to the The source 

r ■• i.iiii i • i of sound 

sources ot motion which the blows on the air have ; determines 
according to them they will be thin or thick, soft or character, 
hard, light or heavy. For as one portion of air suc- 
cessively moves another, it makes the whole sound of 
a character similar to itself, just as is true in the case 
of high or low pitch ; for the rapidity with which one 
blow succeeds another preserves the character of the 
sound similar to its origin. Now by strings many 
detached blows of the air are produced, but owing to 
the shortness of the interval of time the ear is unable 
to detect these intervals, and the sound seems to us 
one and continuous, just as occurs in the case of 
colours ; for often sounds which are really separate 
seem to us to dovetail into each other, when they are 
travelling rapidly. Exactly the same thing occurs in 
harmonies. For owing to the fact that one set of 



73 



ARISTOTLE 



Xap,f$dveGdai rovs irepovs rjxovs T ^ v ^T€p<ov, 
804 a /cat ylyveoOai ras Kararravazis avrdjv dfia, Xav- 
Odvovoiv rjfias at fxeratjv yiyv6p,evai (f>a>val. rrXeo- 
v&kis fi€V yap iv rrdaais rats ovp,c(>ajvlais vtto tGw 
o^vripwv <f>66yya>v at rov dipos ylyvovrai 7rXrjyal 
Sta to rdxos rrjs Kivrjoeajs* rov Se reXevratov rcov 
5 rjxcov a/xa crufx^alvet TtpooTrmrw rjfxtv nrrpos rrjv 
aKorjv /cat rov aVo rrjs fipahvripas ytyv6fi€Vov. 
wore rrjs aKorjs ov ovvafxivqs aloOdveoBat, Kaddirep 
€iprjrai s ras fiera^v cfrcovds, a/xa ooKovp,€V dp,<f>o- 
ripcov rwv <j)66yycx)V aKoveiv ow€^a>s. 

IIa^€tat 8' etcrt rcov <f>tovwv rovvavrlov, orav fj 

10 TO 7TV€VfJLa TToXv KOLL dOpOOV €K7T17TT0V StO /Cat TO)V 

dvhpcov €ial TTaxvrepai /cat rwv rtXziwv avXwv, /cat 
jxdXXov orav TrXrjpwor] ris avrovs rov TrvevpLaros . 
<f>av€pov S* ioriv* /cat yap dv miaj] res ra ^tvyq, 
jjl&XXov oijvripa r) <f)wvr) yiyverai /cat Xznroripa. 

is /caV Karaoirdar] rts ras ovpiyyas, /caV Se cVtAa/fy, 
TTafjiTrXeLQjv 6 dyKos yiyverai rrjs <j>wvrjs Sta, to 
irXrjdos rov rrvevfiaroSy KaBdrrep /cat diro rwv 
rraxvripcjjv xopocov, 7ra^€tat Be ylyvovr at /cat rwv 
rpayi^ovrojv /cat rwv ^payx^vrwv, /cat fiera rovs 
ifxerovs, Sta rr)v rpaxvrrjra rrjs dprrjplas /cat Sta 

20 to fir) vire^dyetv dAA' avrov TrpocrKOTrrovoav avet- 
Aetcrtfat rr)v cf)wvr)v /cat XafijUdveiv oyKov, /cat /xaAtora 
Sta rrjv vyporrjra rov owfiaros* 

Aiyvpal S' etcrt rwv (f>wvwv at A€7rrat /cat rcvKvai, 
KaBdrrep Kal irrl rwv rerrlywv /cat rwv aKpihwv 
/cat at rwv drjSovwv, /cat SXws daats Xerrrals ovoats 

25 fxrjdels dXXorpios fyos 7rapa/coAou0€t. oXws yap 
ovk ear tv ovr iv SyKw <f>wvrjs to Xiyvpov, ovr ev 
rovois dviefxevois /cat fiapeoiv, ovr iv rats rwv 
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sounds is combined with another, and that their 
cessation occurs at the same time, the sounds that 
occur in between escape us. For in all harmonies the 
blows of the air caused by the higher tones occur 
more often owing to the rapidity of the movement ; 
but the last of the sounds falls on our ears at the 
same time as that which arises from the slower blow. 
Consequently, as the ear is unable to detect the inter- 
mediate sounds, as has been said, we seem to hear 
both sounds continuously and at the same time. 

Thick voices on the other hand are just the 
opposite, when much breath is emitted all at once ; 
consequently the sounds that men make are deeper 
than those of perfect pipes, and more so when 
one fills them with wind. This is obvious ; for if 
one presses on the mouthpieces, the sound becomes 
sharper and thinner. And if one draws down the 
pipes and stops them by pressure, the swelling of the 
sound becomes greater owing to the quantity of air, 
just as from thicker strings. Voices are also thick 
when the voice is breaking, when the throat is sore, 
and after vomiting, owing to the roughness of the 
windpipe, and the fact that the voice cannot slip out 
of it, but when it strikes against the windpipe it 
shrinks back and gains in volume ; this is especially 
due to the moisture of the body. 

Voices which are thin and compressed are shrill, as shrill 
in the case of the grasshopper, the locust and the volces 
nightingale, and speaking generally those which being 
light are followed by no other sound. As a general 
rule shrillness neither depends on the swelling of the 
voice nor on relaxed and heavy tones, nor on the 
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<f>86yycov achats, dXXd jxaXXov 6£vtt}tl Kal Xeir- 
TOTTjTL Kal aKpifiela. Sid Kal tcov opydvtov rd 
Ae77Ta Kal ovvrova Kal fxr) e^ovra Kepas Tas <f>a>vds 
so exec XiyvpcoTepas' 6 ydp diro tcov vhdrojv rjx°$> KaL 
oXcos orav diro twos yiyvofievos irapaKoXovdfj, 
vvviyzi rrjv aKplfieiav tt)v rcov cf)86yywv. 

Tiadpal 8' elal Kal 7Tapeppvr}Kviat tcov cf>ojvcbv 
oaai fi€xpi twos (frepofievai avvex^s Siacr7raWai. 
<f>avepcjraTOV he tovt eoTW eirl rod Kepdfxov iras 
35 yap 6 €K TrXrjyrjs payels notei tov rjx ov oadpoVi 
Siaa7rwfJi€V7]s rrjs Kwrjaecos Kara rrjv 7TXrjyr)v , ajore 
fjLTjKert yiyveodai tovs eKiriTTTOVTas rjxovs wv^xeis. 
Sfiotcos he tovto avfjifiawei Kal cm tcov epptoyoTtov 
Kepdrcov Kal €ttI tcov ^opStov Ttov irapavevevpi- 
a/JLevojv. eVi 7ravTO>v yap tcov tolovtcov /xe^pi \xev 
804 b twos 6 fjx°s 4>eperai aw*xys> eireiTa 8taa7raTat, 

Kad* 6 TL OiV fj {17} GWeX^S TO V7TOKeLfJL€VOV s <X)GT€ 

fxr) fitav yiyveaOai irXr]yr)v dXXa Steamier {levrjv, Kal 
<f>aweodai tov fyov aadpov. ax^hov ydp irapa- 
5 TrXrjaiai Tvyxdvovaw ovaat Tats rpa^etats" ttXt)v 
eKewai fiev elaw air* aXkrjXcov Kara puKpa fieprj 
8t€(T7raa/x€Vat, tcov he aadpcov at TrXeloTai Tas fiev 
dpxds exovot avvex&s, eireiT els nXelio fieprj tt)v 
hiaipeow Xafxfidvov aw, 

Aaaetat 8* elal rcov <f)covtov ooais eotodev to 
TTvedfia evdecos ovveK^dXXojxev /xera tcov cf)86yycov y 
io tfttXal 8* elal rovvavTtov oaat ylyvovrat x^P^ T V S 
tov TTvevfiaTOS eKfioXijs. 

5 ' Att op prjyvv o6 ai he ov\ifiaLvei Tas <j>covds, orav 
fxrjKeTL hvvcovTac tov depa /xera 7rXr}yrjs eKTrefinew, 
aAA* 6 uepl tov Trvevfiova tottos avTcov vtto tt)s 
8iacrTaoecos eKXvdfj. tooTtep ydp Kal rd GKeXrj 1 Kat 
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succession of sounds but rather upon sharpness, thin- 
ness and distinctness. Consequently light and high- 
pitched instruments and those without horn have the 
shriller tones ; for the sound that comes from water, 
and in general a sound when it follows after another, 
conserves the distinctness of the sounds. 

Cracked and broken voices are those which travel Cracked 
continuously up to a point and then disperse. This is 
most obvious in the case of pottery ; for a piece of 
pottery which has been broken by a blow makes a 
cracked sound, because the movement is dispersed at 
the point at which the blow fell, so that the sounds 
issuing therefrom can no longer be continuous. The 
same thing occurs in horns which are broken, and in 
strings which are strung crookedly. In every such 
case the sound travels continuously up to a point, and 
is then dispersed, at the point at which the medium 
of its travel is not continuous, so that the blow is no 
longer continuous, but is dispersed and the sound 
appears cracked. Such sounds are very similar to 
rough ones, except that the latter are separated from 
each other in small sections, but most of the cracked 
sounds have continuous beginnings, and afterwards 
receive their division into a number of parts. 

Aspiration is produced when we drive out the Aspiration 
breath immediately at the same time as the sounds, 
and conversely unaspirated sounds are those which 
proceed without any release of the breath. 

Voices become broken when men are no longer able Reason of 
to expel the air with a blow, but the region of their JSces.^ 
lungs fails under the attempt to distend it. For just 
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15 tovs (jojxovs €K\v€adou ovpL^atveL to reXevratov 

OVVTOVOJS, OVTCOS Kdl TOV 7T€pl TOV 7TV€Vp,OVa T07JW. 

kov(/)ov yap e£a> <f>€peo6aL to 7TV€Vfxa Sta to p,r) 
ylveadai fiiaiov avrov ttjv TrArjyrjv a/xa 8e Kal 8ia 
to TtTpaxvvdai ttjv aprrjpiav avTWV loxvpcoSy ov 
20 hvvarat to TTvevpua e^co (frepeadat awe^e?, aAAa 
?>L€07TaoiA€.vov, (hs aTTeppaiyvias yLyvead at ras 
<f>covas avTtov. Kat Ttves otovrat Sta ttjv tov 
7TV€Vfxovos yXiaxpoTrjra to Trvevfxa ov Svvaadat 

TTepaiOVoOai TTCpl TOV €^CO TOTTOV , 8iafJLapT(XVOVT€S' 

<f>64yyovTai fiev yap dAA* ov SvvavTat yeycovetv hta 
25 to fxr) ylveadat /xeTa ovvTovlas ttjv tov aipos 
7r\r}yrjv, dAAd fiovov (/xjovovglv, d>s av air* avTOV 
rov <j)dpvyyos to 7Tvevfxa fita^ofjievov. twv S* laxyo- 

<j>d>V(DV OVT€ TTepl T<X£ <f>\4fiaS OVT€ 7T€pl TCLS 

apTK)pias €Gtl to rrdOoSj aAAa 7repl ttjv klv7]Olv Trjs 
y\u)TTr)s. xaAeTTcbs yap avTrjv jjL€Ta(f>€povoiv y OTav 
30 eTepov oirj <j>96yyov €ltt€lv. olo Kal rroAvv %povov 
to avTo prjjia Aiyovoiv, ov Swdfievoi to itjrjs etVetv, 
aAAa avvexojs Trjs Kivycretos Kat tov TrvevfAovos 
avT&v €7TL ttjv avTrjv opfirjv (frepofxevov Sta, TO 
TrArjOos Kat ttjv filav tov TTvevfxaTOS . axJirep yap 
Kal to crajfia SAov tcov TpexovTtov fiialojs ^aAerrov 

loTW €K TTjS OppLrjS €LS dAA7)V KLV7]GLV [X€Ta(TT7juai, 

85 rov avTOV TpoiTov Kal KaTa jiipos. olo Kal 7roA- 
Aa/as to jxev i£rjs €L7T€lv ov ovvavTai, to Se ju-eTa 
tovto Aly overt paSiajs, 6Va^ aAA^v TrotrjacovTai Trjs 
Kivrjoecos apxrfv. orjAov S' eoriV Kal yap Tots 
opyt^ofievoLs tovto crvpifiaLvei iroWdKis Sia to 
fiiatov ai>Tcbv ylyveodai ttjv tov TrveupiaTos <f>opdv. 
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as the legs and shoulders collapse under strain, so 
does the region of the lung. The breath travels out 
lightly because the effort expelling it is not violent 
enough ; at the same time owing to the fact that the 
windpipe has become very rough, the breath cannot 
travel outwards continuously, but is dispersed, so that 
the voice becomes broken. Some suppose that it is 
due to the stickiness of the lung that the breath 
cannot pass out to the region outside, but they are 
wrong ; for they make sounds but these cannot be 
understood, because the blow on the air is not under 
tension, but men only make articulate sounds in 
so far as the breath is forced violently from the 
pharynx itself. With stammerers the trouble resides stammer- 
neither in the veins nor in the windpipe, but in ins ' 
the movement of the tongue. For they find it diffi- 
cult to change its position, when it is necessary to 
make a different sound. Consequently they utter 
the same sound for a long time, not being able to 
make the next one, as the movement and the lung 
travel in the same direction owing to the quantity 
and force of the breath. For just as when men are 
running violently it is difficult to change the whole 
body from a movement in one direction to a move- 
ment in another, exactly the same thing happens in a 
single part of the body. For this reason they often 
cannot say the thing next in order, but they can 
pronounce what comes after it easily, when they have 
made a fresh start for the movement. This is clear ; 
for the same thing often happens with men who are 
angry, because the pace at which their breath travels 
k violent. 
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INTRODUCTION 



This is certainly a combination of two treatises, for 
the subject begins afresh at Chapter IV. 

It is almost certainly not the work of Aristotle, but 
it contains a great deal of real interest. The author 
is impressed by the fact that there is some connexion 
between bodily and mental characteristics, and de- 
bates the possibility of evolving a science of the sub- 
ject. His observations on the dangers attaching to 
such conclusions are very shrewd, and his account 
of those physical qualities which are significant and 
those which are not shows great penetration. It is 
noteworthy that throughout he makes use of bodily 
signs drawn from the animal kingdom. 

The rest of the treatise consists of a catalogue 
of physical and corresponding mental peculiarities. 
These again show keen observation, but they are 
purely empirical, and no attempt is made to decide 
whether bodily signs are the cause or the effect of 
mental features. 

The treatment in some ways reminds us of the 
Characters of Theophrastus. 
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805 a I, "Ort at Siavoicu errovr at rots owfiaot, Kal ovk 
elolv avral k<x9* eavrds aTradetg ovoai rwv rod 
GWfxaros KLvrjoewv. rovro 8e SrjXov ttolvv yiver at 
ev re rats fieOais Kal iv rats dppworiais' ttoXv yap 

5 i^aXXdrrov oat <j>aLvovrai ai hidvoiat vtto rwv rod 
ccofxaros Tradrnidrwv . Kal rovvavrlov Srj rots rrjs 
ifivx^js TTadrf^xaaL to GWfia ovfX7rdo)(ov <f>avepov ytve- 
rat irepl re tovs epwrag Kal rovs <f>6fiovs re Kai 
ras Xviras Kal ras rjoovds. ert Se iv rots <f>vaei 
yivojjLevois jxaXXov av rts ovvthot on ovrws e^et 

10 7rp6s aXXrjXa cra)/xa re Kal fax?} GVfjL<f)Vw$ ware 
rwv TrXeiorwv dXXrjXois atria yiveodat Tradrjfxdrwv. 
ovoev yap rrwrrore t,wov yeyevryrat rotodrov o to 
fiev ethos ea^ev erepov £,wov, rr]v Se oidvoiav aXXov, 
dAA* del rod avrov ro re awfia Kal rrjv *l* v XV v > 
wore dvayKatov eTreoOat rw rotwhe awfjuart rotdvSe 

is oidvoiav. ert Se Kal rwv aXXwv t^wwv oi 7repl 
eKaarov erftorrjpioves eK rrjs ISeas Svvavrat dew- 
peiVy ittttikoi re lttttovs Kal Kvvrjyerat Kvvas. el 
Se ravra dXrjOrj e'lrj (del Se ravra dXrjdyj eariv), eir) 
av <f>voioyvwfjLoveiv . 

Ot fxev ovv TTpoyeyevrjfjLevot <f>votoyvw}JLOves Kara 

20rpe?s rpoTTovg irrex^ip^oav (fyvatoyvwfjLoveiv, eKa- 
aros Kad* eva. ot fiev yap eK rwv yevwv rwv ^wwv 
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I. Dispositions follow bodily characteristics and are Justifica- 
tion for a 

not in themselves unaffected bv bodily impulses, science of 

* physio- 

This is obvious in the case of drunkenness and illness ; gnomics, 
for it is evident that dispositions are changed consider- 
ably by bodily affections. Conversely, that the body 
suffers sympathetically with affections of the soul is 
evident in love, fear, grief and pleasure. But it is 
especially in the creations of nature that one can see 
how body and soul interact with each other, so that 
each is mainly responsible for the other's affections. 
For no animal has ever existed such that it has the 
form of one animal and the disposition of another, but 
the body and soul of the same creature are always 
such that a given disposition must necessarily follow 
a given form. Again, in all animals, those who are 
skilled in each species can diagnose their dispositions 
from their forms, horsemen with horses, and hunts- 
men with dogs. Now if this is true (and it is invari- 
ably so), there should be a science of physiognomies. 

Now previous physiognomists have attempted three Methods 
methods in the science of physiognomies. For some adopted 
base the science on the genera of animals, assuming 
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80S a 

cpvaioyvcopbovovai, riBepievoi Kad' eKaorov yevos 
etSos ri £cpov Kal Sidvoiav. ol 8' enl rovroig awfxd 
Tiy eira rov ojjlolov rep acofxart acofia e'xovra Kal 
rrjv ifjvxrjv ofioiav vireXapu^avov . aAAot Se rives 

25 TOVTO (ikv €7TOLOVV y OVK i£ CL7TaVT(A)V 0€ rCOV ^CpCOV 

ihoKLfia^ov, dAA' it; avrov rov rcov dv8pco7rcov yevovg, 
leAopcevoi Kara ra euvrj, ooa biecpepe rag oxpeis 
Kai ra r]6r], olov Alyvrrrioi Kal QpaKes Kal HiKvdai, 
ofioLwg rr)v eKXoyr)v rcov orjpielcov eTroiovvro. ol Se 
riveg e/c rcov rjdcov rcov eTTufyaivopbevcov, oia hiaOeaei 
so k'lrerai eKaorov rj9os, rep opyi^opievcp, rep <f>ofiov- 
ptevcp, rep dcbpoSioid^ovri, Kal rcov dXXcov Sr) 77a- 
6r]iidrcov eKaarcp. eon Se /caret ndvrag rovrovg 
rovs rpoTTovg cpvoioyvcoptoveTv , Kal en Kar dXXovg, 
Kal rrjv eKXoyrjv rcov tTqpLelcov dvopboicog iroieiodai. 
805 b Ol Q $ v K ara ra rj6r) [jlovov <f>voioyvcopLovovv- 
res dpLaprdvovaiv, irptorov fiev on evioi ovx ol 
avrol ovres ra eirl rcov irpoaconcov rjdr] rd avrd 
exovaiv, olov 6 re dvopetos Kal 6 dvaiSrjs ra avrd 
e'xovcTL, rag oiavoiag 7roXv Kexco p 10 p. evoi, oevrepov 
5 8e on Kara xpovovg rivag ra rjdr] ov ra avrd dAA' 
erepcov exovaiv ovoavlois re yap ovoiv eviore avv- 
e^rj rrjv rjpcepav rjoecog oiayayeiv Kal rd r^dog 
Xafieiv rd rov evBvptov, Kal rovvavrlov evdvfiov 
Xv7rr]drjvai, coare to r)6og to enl rod Trpoaumov 
puerafiaXeiv . en updg rovroig irepl oXiycov dv rig 
10 roig emcfraivofievois rcKpiaipoiro. ol 8' €K rcov 
dripicov <f)voioyvcofiovovvres ovk opdcog rr)v eK.Xoyr)v 
rcov ar][ielcov Troiovvrai. ov yap or) eKaorov rcov 
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for each genus one form and disposition for the 
animal. On these grounds they have supposed one 
type of body for the animal and then have concluded 
that the man who has a body similar to this will have 
a similar soul. A second class have pursued the same 
method, but have not based their conclusions entirely 
on animals, but upon the genus man itself, dividing 
him into races, in so far as they differ in appearance 
and in character (for instance Egyptians, Thracians 
and Scythians), and have made a corresponding selec- 
tion of characteristics. A third class have made a 
collection of superficial characteristics, and the dis- 
positions winch follow T each — the passionate man, the 
fearful, the sexual and each of the other affections. 
It is possible to make a science of physiognomies 
according to each of these methods, and also by others 
and to make a selection of characteristics in different 
ways. 

Those who proceed in their science entirely by Errors in 
characteristics are wTong ; first of all, because some metho<i - 
men, who are in no sense alike, have the same facial 
expressions (for instance the brave and the shame- 
less man have the same expressions), but are widely 
different in disposition ; secondly, because at certain 
times they do not have the same expressions but 
different ones ; for the low-spirited sometimes spend 
a happy day and assume the facial expression of 
the high-spirited, and conversely the high-spirited 
may be suffering grief, so that the expression in 
the face changes. In addition to this one could 
only draw T evidence from superficial characteristics 
in very few cases. But those who base this science 
of physiognomies on wild beasts do not make their 
selection of signs correctly. For it is impossible 
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805 b 

£,wa)v rrjv ISeav hie^eXBovTa eoTiv ehneiv 6ri y o$ 
av SfiOLos Tovrcp to crcojia rj t Kal tt]v ^vxh v o\xoios 
eurai. TTpcbrov fxev yap cos olttXws threw ovtcos 
15 ofioLov drjplw avdptOTTOv ovhels av evpoi, dXXd irpoa- 
eotKora fiev ri. en TTpos tovtois ret £a>a oXlya 
fxev tol tSca e^et urniela, TroXXd Se. ra Koivd' ware 
eVeiSay opLOtos tls 77 [irj Kara to lSlov dXXd /cara 

TO KOLVOV, TL fJL&XAoV OVTOS XeOVTL Tj iXd(j)Cp OfJLOLO- 

Tepos; clkos yap tol fiev t'Sia twv cqpLelcov lSlov 

20 TL Gf]lXaiV€lV ) TOL Se KOLVOL KOLVOV . TOL flkv OVV 

Kotvd tcov ariybeLajv ovSev av Siacra^Oelr] Tip <f>v- 
acoyvcopLovovvTL, el Se tls tol t'Sia eKauTOV tcov 
drjpicov e/cAef eieVy ovk av ex oi diroSovvaL ov IgtI 
TavTa orjfjLeia. eIkos ydp tov lSlov, lSlov Se ov- 
Sevos ovSev twv l^cocov tcov <f>vaLoyvco[xovovpLevcov ev 

25 ye tt) Siavola eyoi av tis Xafielv ovTe ydp dvSpeiov 
fiovov 6 Xecov ecrTLVy aAAa Kal aAAa 7roAAa, ovt€ 
SetXov 6 Xayco6s> dXXd Kal aAAa fivpla. 

Et ovv fxrjTe Ta Kotvd orffxela eKXe^avTL aa(f>es tl 
ylveTai {JLrjTe ra t'Sia, ovk av eirj Kad' eKaoTOV tcov 
l^cocov OKeTiTeodai, aAA* i£ dvdpdmcov ttjv eKXoyrjv 

so TTOLTjTeov tcov to avTo TrdQos TraoypVTCOV , oloVj av 
{lev dvSpelov eTTLOKOTTfj tls ra crrjfieia, Ta dvSpela 
rcbv c^cpcov els ev XafiovTa Set eferaaat, 7rota 7ra9rj- 
fiaTa tovtols fiev dirauiv VTrdpx^> tcov Se dXXcov 

806 a £cpcov ovSevl crvfJLj3ef}r]Kev. el yap ovtco tls €K- 
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to go through the forms of each of the beasts and say 
that, whosoever resembles this beast in body, will also 
be similar in soul. For first of all, no one would find 
it possible to say simply that a man was really like a 
beast, but only that he resembled it to a certain 
extent. Again, in addition to this only a few animals 
have peculiar characteristics, but most have common 
ones. So that, when a man resembles an animal not 
in a peculiar but in a common characteristic, why 
should he be more like a lion than a deer ? For it is 
natural that peculiar characteristics should signify 
some peculiar quality, while common ones should 
signify a common quality. Common characteristics 
would then give no clear sign to the student of 
physiognomies. But if anyone were to pick out the 
individual characteristics of each animal, he would 
not be able to explain of what these are signs. It 
would seem natural to suppose that they were signs 
of an individual characteristic, but in the case of 
animals examined for physiognomy, one cannot sup- 
pose that there is anything individual in their posi- 
tion, for the lion is not the only animal which is 
courageous, but many others are also, nor is the hare 
the only coward, but thousands of other animals are 
too. 

If, then, neither common nor individual character- ^ l n ^ n of 
istics offer anything clear to the selector, there would character- 
be no point in examining animals in detail, but one 1>>UCS ' 
would have to make a selection of men who show the 
same peculiarity ; for instance, if one is examining 
the typical signs of a brave man, one would have to 
examine the brave animals individually, as to what 
affections are common to them all. but belong to none 
of the other animals. For supposing one were to 
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5a 

Aefeiev, otl ravrd ioTi ra arjfxeia dvSpelas 
tol$ TrpoKpcdeiGi l^coois, pir) fiovov dvhpeias koivov 
VTrdpxetv TTad'qpLa tcov iv Tjj Ziavotq, dAAa Kal 
dXXo tl- ovtco S' dv aTToprjoeie Trorepov dvSpeias rj 
darepov ra crqpieid iartv. 
5 'AAAa Set €K ttXziotcov T€ eKXeyeadai ^cpcov, Kal 
[irjhev Trad 05 koivov g^ovtoov iv rfj Siavola dXXo tl, 
ov dv ra orjfjieTa oK07rfj. Sua pJkv ovv tcov o-rjpieicov 
jjLovijxd ion, jjiovLfjiov dv tl Kal GTjfjLalvoL* Sera oe 

i7TiyLv6fX€vd T€ Kal dTToXeiTTOVTa, 7TU)S dv TO GrjfJL€LOV 

10 dXr)6h etr} tov iv Tjj Siavola pir) pivovTos; el jjlcv 
yap fjLovLjxov iTTiyivofievov t€ Kal diroXeiTTov arjixeiov 
tls VTToXdfioL, ivSixotTo pi€v dv avTo dXrjdis etvai, 
ov firjv iiTieiKzs dv €L7] t fir) del too 7TpdyjjiaTL nap- 
eiTopievov. Sua Se 7Ta6rjjjLaTa iyyivofieva Tjj ipv^rj 
firjoiv tl iv&iaXXaTTei ra cqjieia ra iv too utbjiaTi, 

15 ois xPV raL ° ^vaioyviofjuov, ovk dv eirj ra ToiavTa 
yvcoplajxaTa tt} T€X vr )> otov ra irepl Tag 8d| as Kal 
Tas iTTiaTrjfxas laTpov rj KiOapiOTrjv ovk eVSe^erat 
yvcopi&iv 6 yap fiadcbv 6 ti fxadrjixa, ovoiv i£- 
rjjXXa^e tcov arjiieioov ois xPV rai 6 (fyvoioyvtbpioov . 
II. Aet 817 ovv opiaai 7T€pl iroia arret €OtIv rj 

20 (^voLoyvcofJiovia, irreihr) ov irepl irdvTa, Kal €K tivcov 
e/cacrra or\[L€ia Aa/zjSdVercu, eTretr' i<j)€^rjs /ca#' tv 
€KaoTov Trcpl tcov i7Ti(f>av€aT€pcov SrjXcoorai. r) \ikv 
ovv <j>vaLoyva)jxovia ioTi, Kaddwep Kal Tovvojxa 
avTrjs Xeyti, rrepl ra <j>vaiKa 7ra#7^iara tcov iv ttj 

25 Siavola, Kal tcov iTTiKTrpoov oaa irapayivopLeva 
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. select on this principle, that these are the signs of 
courage in animals previously considered, so that not 
merely might there exist this common affection in all 
these animals but some others as well ; in that case 
one might doubt whether our characteristics were the 
marks of courage or of some other character. 

But we have to make our selection from a very The 
large number of animals, and from those that have no J^^ 7 
common characteristic in their disposition other than 
that whose character we are considering. Any signs 
which are permanent must prove some permanent 
characteristic ; but those which come and go cannot 
be true signs, except of a quality which is not 
permanent. For if one could suppose that a per- 
manent characteristic could come and go, it would 
be possible for this to be true, but it would have no 
value unless it always accompanied the same condi- 
tion of soul. But those affections occurring in the 
soul which produce no change in those bodily signs 
which the physiognomist uses, would produce no 

i means of identification for his science ; for instance, 
the facts of their opinions and their knowledge of 
their craft does not help one to recognize a doctor or 
a musician ; for the man who studies some branch of 
learning produces no change in the signs of which the 
physiognomist makes use. 

II. We must, then, limit the signs with which the Selection of 
science of physiognomies deals, since it does not data] Cable 
deal with them all, and also those individuals from 
whom it draws these signs ; then we must point 
out in order in each case the more recognizable 
signs. The science of physiognomies, as its name 
implies, deals with the natural affections of disposi- 
tion, and with such acquired ones as produce any 
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fieoiarrjaL twv orrjpielwv twv (/>vaioyvwfJLOvovpLevwv . 
oTTola Se ravrd icrTiv, varepov hrjXwdrjaeTai . e£ 
wv Se yevwv ra (777/xeia Xafifidverai, vvv ipw, Kal 
ear iv drravra' e/c re yap twv Kivqaewv <f>vonoyvw- 
[jlovovcjl, koI Ik twv <jyr)p,6/r(x>v , /cat e'/c twv XP 00 ' 

30 [JidTCOV, KCLL €K TWV 7]6<2)V TWV €7TL TOV TTpOOWTTOV 
€jJL<f)CUVOlJL€Va)V, KOLL €K TWV T piya>\L&TiOV t Kal €K T7]£ 
XeiOTTjTOS, Kol €K T7}$ <f>U)V7)S , Kol €K rfj$ CTCLpKOS, 
KCU €K TWV fiepWV, Kal €K TOV TV7T0V SXoV TOV 

ad>pL<XTO$. KaOoXov fxev ovv roiavrd ianv a Ae'- 
yovuiv 01 <f>voioyvwpiove$ irepl SXwv twv yevwv iv 

35 ols eort ra crrjfjieLa. el ptev ovv doa<f>rjg rj firj 
evcrrjpios rjv r) TOiavTf) Ste'foSos*, direxp^oev <*i> T & 
elp7]jxiva. vvvi S' lows fieXTiov eWi /ca0' eKaoTov 
7T€pl irdvTwv } 00a €7TL<f)avrj irapa twv <j>voLoyvw- 
806 b fjLovovfjbdvwv, aKpifHorepov (f>pduai } rd re orjpLeTa 
XeyovTd, old t Iotlv e/caoTa Kal eVt rl dva<f>epeTai } 
ova pur) iv rots TTpoeiprjfievois SeS^AajTat. 

At fxev ovv xP OLai o"q{iaivovoiv at fiev d^etat 
5 depfiov Kal v^aipLov, at Se XevKepvOpoi evfotav, 
orav €ttI Xelov xp°> T °s avfi^rj tovto to ^pcDju-a. 

To. Bi rpt^ai/xaTa rd piev piaXaKa SetAoV, ra Se 
GKXrjpd avopelov, tovto Se to arjpLeXov eiXrjTTrat i£ 
dirdvTwv twv £wwv. SecXoTarov piev yap eoTLv 
eXa(f>og Xaywos 7Tp6j3aTa, Kal ttjv rplxa puaXaKW- 

10 TaTTjv e^er dvopeioTaTov Se Xewv, vs aypios, Kal 
rpixa orKXrjpordrrjv (fyepet. euTi Se /cat eV rots' 
opvioi to avTO tovto I8etv KaQoXov re yap 6001 puev 
okXt)p6v to 7TT€pov ex ovaLV > aVSpetot, oaot Se 
fiaXaKov, SetAot, Kal Kara pieprj ecrrt TavTO tovto 
ISetv ev re rots* oprv^i Kal iv rots dXeKTpvocnv. 

15 opiocws Se Kal eVt twv yevwv twv dvQpwirwv ravTO 
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change in the signs studied by the physiognomist. 
What these are will be explained later on. I will 
now state from what types the signs are drawn, and 
this is the complete number. The physiognomist 
draws his data from movements, shapes and colours, 
and from habits as appearing in the face, from the 
growth of hair, from the smoothness of the skin, from 
voice, from the condition of the flesh, from parts 
of the body, and from the general character of the 
body. Generally speaking, these are the kind of things 
which the physiognomists quote about all those types 
in which the signs exist. Had this catalogue been 
obscure or not plainly indicative, what has already 
been said would have been enough. But, as it is, it 
is perhaps better to go through them all individually 
with greater accuracy, in so far as they can be clearly 
derived from those who study physiognomies, stating 
the signs, what is the nature of each and to what they 
refer, in so far as they have not been explained in my 
former words. 

A vivid complexion shows heat and warm blood, but 
a pink-and-white complexion proves a good disposi- 
tion, when it occurs on a smooth skin. 

Soft hair shows timidity and stiff hair courage. 
This is based on observation of all the animal king- 
dom. For the deer, the hare and sheep are the most 
timid of all animals and have the softest hair ; the 
lion and wild boar are the bravest and have very stiff 
hair. One can see the same thing in birds ; for 
generally speaking those that have stiff wings are 
brave, and those with soft ones are cowardly, and 
individually one can see the same thing among quails 
and cocks. Exactly the same thing occurs with races 
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TOVTO GVll7TL7TT€f OL fl€V ydp VTTO TOLLS dpKTOLS 

olkovvtcs avSpeXot t4 elat Kal aKX7]poTpix^S , ol 8e 
7rpos fxearj fifip Lav SetAot re Kal fiaXaKov Tplyo>\La 
cf)€povoiv. r) Se Saavrrjs r) rrepl ttjv kolXLov XaXtav 
077/zatWt. tovto 8e avacfyiperai els to yevos tcov 

20 opvLBcov l8iov yap opviOos tcov irepl to awjxa r) 
SaavTrjs rj Trepl ttjv KoiXLav, tcov Se Trepl Sidvoiav 
r) XaXid. rj he odp£ r) fiev aKXrjpd Kal eveKTiKrj 
<f>vu€i dvaLadrjTov crrjfjLaLvei, r) 8e Acta Kal evcfrvea 
/eat dfiefiaiov, idv firj eir* loxvpov ucLfiaTos Kal to, 

25 aKptoTrjpia lyKpaTr) k'xovTos tovto ovfi/ifj. 

At 8e Ktvrjaeis at fiev vcoOpal fiaXaKrjv Sidvoiav, 
at 8e o^etat evOepfiov. IttI Se Trjs <j>tovrjs t) /xeV 
papela Kal eTTiTeivofievrj aVSpetov, rj Se d£eta Kal 
dveifxevrj SetAoV. 

Ta Se <T^^jLAara Kal tcl 7ra07]/xara ra eVt<£atvo- 
jxeva eVt twv TrpoucoTTtov /cara tcls 6[ioLOT7jTas 

30 XafjiftdveTai tco 7ra#et. oTav yap TrdcrxT) ti, ytVerat 
olov et toiovtov e^ef OTav tis opyL^rjTac, opylXov 
to urjixeiov tov at>Tov yevov$. 

To Be dppev tov OrjXeos fxel^ov Kal toxvpoTepov, 
Kal tcl aKp<x>Tr]pia tov crwfiaTOS to^updrepa Kal 
XtirapcoTepa Kal eue/CTt/caJrepa Kal /?eArta> /cara 

35 irdoas Tas dpeTas. laxvpoTepa Se tcov eVi toTs 
/xepeat crrjfielajv ioTi tcl iv tols rjOecrt toTs eV tols 
€77L^aivofJL€vots XafJLf3av6fJL€va Kal tcl /cara tcls Kivr)- 
ueis Kal tcl ux'h\ LaTa ' oXcos Se to eVt /zeV iriOTeveiv 
807 ara>*> arnAelcQv eiirjOes' OTav he irXelco crvfx^covovvra 
KaQ' evos Xdfirjy fi&XXov rjSrj Kara to cIkos dv tis 
VTToXaiifidvoi dXrjOrj etvai Ta arjjxeTa. 
"Eart he aAAos" Tpoiros Ka9* ov dv tls <f>voio- 

yVCOIXOVOLT}' OvBels flivTOt €7TLK€X^pr}K€P. otov el 
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of men ; for those living in the north are brave and 
stiff-haired, and those in the south are cowardly and 
have soft hair. Thickness of hair about the belly 
shows talkativeness. This applies to the race of 
birds : for thickness of hair on the belly and natural 
talkativeness are the peculiar characteristics of birds. 
Flesh which is hard and naturally firm shows lack of 
perception, but smooth flesh shows a pleasant but un- 
stable character, unless it occurs in conjunction with 
a strong body having powerful extremities. 

Sluggish movements denote a soft disposition, 
quick ones a fervent one. In the matter of voice 
the deep and full voice denotes courage, when high 
and slack it means cowardice. 

Forms and affections appearing in the face are con- 
sidered according to their likeness to the affection. 
For when one suffers anything, one becomes as if one 
has the kind of expression : when one is angry, the 
sign of the same class is angry. 

The male is larger and stronger than the female, 
and the extremities of his body are stronger, sleeker, 
better conditioned and more fit for every function. 
But conclusions deduced from obvious characteristics 
are safer than those drawn from the parts of the body ; 
so also are conclusions drawn from movements and 
shapes. Generally speaking, it is foolish to put one's 
faith in any one of the signs ; but when one finds 
several of the signs in agreement in one individual, 
one would probably have more justification for believ- 
ing the inference true. 

But there is another method by which one can 
draw conclusions in physiognomies ; but no one so far 
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5 avayKf) iarl tov SpycXov Kal tov ovodviov /cat /xt- 

KpOV TO TjdoS <f>6oV€pOV €LVOLLj €1 Kal (XT} €OTt <f)0OV€pOV 

arj fie ta 3 i£ IkzIvcov Se tcov 7rpor€pcov eVSe^otTO av 
ra> (j)VGLoyva}fjbovL /cat tov <f>dovepov evptoKetv, 
pcdXcoTa pev av 6 tolovtos tStos" rpoiros 607 tov 

10 7T€<f>i\oGo<f>ri kotos . to yap ovvaodat tlvojv 6vto>v 
dvayKalov etvat, Iolov VTToXap,fidvo tpev ^tAoao^tas" 
OTT€p eOTLV OT€ eVavTtourat rep 1 Kara tcl 7rd6rj 
<f>vatoyva)fJiov€Lv /cat /caret ret £cpa. 2 

Ileyot <f)cov7js /caret pkv to Trddos imoKOTrcbv 
o^etav olrjdelr] av tls ovtiv ev€K€v Tidivai tov 

15 Ovpoethovs. 6 yap dyavaKTcbv /cat dpyt^opevos im- 
TCLveiv eta>0e tov </>66yyov Kal 6£v (fadeyyeodat, 6 
Se padvpLajs oiaK€.lpi€.vos tov re tovov dvirjGL /cat 
fiapv <f)64yy€Tai. tcov S' av £tocov ra jxev dvSpeta 
fiapv<j)CDvd ioTt, ra Se SetAd 6£v<f>tova 3 Xecov p,£v Kal 

20 Tavpos y Kal kvojv vXaKTtKos, Kal tcov dXeKTpvovcov 
oi evifjvxoi Papv<f>a)va* <j>6eyyovTaL- eXa<f>os Se /cat 
Xaycbs 6£v<f>a)vd ioTtv. dAA' taajs" /cat iv tovtols 
KpetGGOv ioTt fjLTj iv to> fiapelav rj o^etav etvat ttjv 
</>a)vrjv avTtov dvhpetov rj SetAdv rtfleVat, dAA' ev ra> 

TYJV [JL€V €ppO)pL€V7]V dv8p€LOV TTJV S<E dv€Lp,€V7]V Kal 

25 aodevrj SetXov v7ToXt}itt€ov etvat. eort Se KpaTiGTOV, 
orav rd 077/xeta pur] opboXoyovpieva dAA' virevavTLov- 
pi€va 3 jJLTjoev TtOevai, et prj e'art ra>v oLrjprjpLevajv 
rrola ttolojv TTiuTOTepa, Kal /zdAtora (jl€V ets eiorj 
dXXa pi) etV oAa rd yivj] dvacfiepew. opoiOTepa yap 
ioTt, ra) ^7]TOVjJi€vcp' oi) yap oXov to yivos tcov 

1 tovtw B. 2 ra Aca/ca B. 

3 papv<f>covoi B. 
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has tried it. For example if the man who is quick 
to anger, hard to please, and small-minded is always 
jealous ; if there are no signs of a jealous man, it 
might still be possible for the physiognomist to 
recognize the jealous man from the other qualities ; 
particularly this method might be appropriate to the 
man who has had a philosophical training. For we 
imagine it is the distinguishing mark of philosophy to 
be able to realize the necessary result in the presence 
of certain data. But this method sometimes pro- 
duces results contrary to those due to basing our 
science on the affections and on animals. 

For instance, in the matter of voice, examining its 
affections one might think that a high-pitched voice 
was characteristic of the passionate for two reasons. 
For the man who is angry and annoyed is accustomed 
to strain his voice and speak sharply, but the man 
whose attitude is an easy one slackens off his tone and 
talks with a deep voice. But on the other hand the 
brave animals have deep voices, and the cowardly 
high-pitched voices, the Hon and the bull, the bark- 
ing dog, and the brave cocks are all deep-voiced ; 
whereas the deer and the hare are shrill-voiced. But 
possibly in these cases the question of braverv or 
cowardice does not so much depend on the high pitch 
of the voice, but the strong voice must be confined to 
the brave and the slack and weak to the cowardly. 
On occasions when the signs are evidently not in 
agreement with each other but are contradictory, it 
is better to make no assumption, unless they belong 
to differences of class, in which some are more reliable 
than others, and particularly it is best to refer them 
to species rather than to whole classes. For the 
former are nearer to the objects of our search ; for 



97 



ARISTOTLE 

807 3 

30 avdpwTTCov (frvoioyvcofJLovovfiev , dXXd riva tcov ev 
rco yevei. 

III. 'Avhpetov cr^/xeta rplxcofxa aKXrjpov, to 
GXrjfjLa rov awfiarog 6p96v, Sard Kal irXevpal Kal 
ra dKptorrjpta tov ud)fiaros lo^ypd Kal [xeydXa, 
Kal KOiXia irXaTeia Kal TTpoaeaTaXfievr]' (hpLoirXdrai 
85 77Aaretat Kal StecrTrjKviaL, ovre Xlav crvvSeSefjuevaL 
ovre TTavraTrauLV aTroXeXvpievai' rpd^Xos ippco- 
jilvos, ov G<j>68pa aapKcoSr^g' to gtt}6os aapKcoSeg 
T€ Kal TrXaTV, Xaylov TrpoaeaTaXfJievov, yaoTpo- 
807 b Kvrjfjblac KaTto TrpoaecFTTacrnivac o/x^xa x a P 07T ° v > 
ovt€ Xiav dp€7TTvyp,€vov ovtc TTavTairaoi avpLfjivov 

aVXfJL7]pOT€pOV TO ^pcD/Xa TO €7TL TOV (7O>/XaT0S" 

6£v fJLCT WTTov, €v9v , ov [iiya y loxvov, ovre Xeiov 
ovtc iravTaTTaoi pvTihtohts * 
c AeiXov G7]fjL€ta TpixojfJLaTtov jxaXaKov, to ad)p,a 

GVyK€Ka9lKOS, OVK e77tO"77€p^7]S" al £>€ yacrTpoKvrj- 

fxtat dvto dveoTracFfAevac irepi to Trpooamov vtt- 
ojxpos* ofjbfjLaTa dadevrj Kal uKapSafitJTTOVTa, Kal Ta 
aKpcoTTjpia tov acofjiaTos daOevrj, Kal paKpd aKeXr], 
Kal X € W € $ XtTTTal Kal fxaKpal' 6cr<f>v$ Se fiiKpd Kal 
10 aodevrjS' to cr\;77/xa gvvtovov Ik Tais Kivrjoeow ovk 

LTaflOS dXX' V7TTLOS Kal T€9ajJi^7]Kd}£' TO tfOoS TO 
CTtI TOV 7TpOud)7TOV €VfX€Ta^oXoV , KaT7]<f)7j$, 

Ev<f)Vovs orjfxeia odpt; vypoTepa Kal dnaXajTepa, 

OVK €V€KTtK7J OlfSe TTLfJLeXwSrjS Gcf)6Spa • Ta 7T€pl TCtS" 

is dypjorrXaTas Kal rpa^Aov tcr^WTepa, Kal ra irepl 
to 7rp6aa)7Tov, Kal crvvSeTa rd Trepl Tas wpbOTrXaTas, 
Kal Ta Kara* d</>eifjL€va* evXvTa Ta irepl Tag rrXevpa?* 
Kal tov vwtov daapKOTepos* to otofia XevKepvdpov 
Kal Kadapov to SepfiaTiov Xztttov, TpixwpLaTiov fxrj 
Xlav QKXrjpov [JbrjSe Xiav fieXav, dfjifxa ^ap07roV, vypov. 
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we do not pursue our science with the whole race of 
mankind, but with individuals within the class. 

III. The characteristics of the brave roan are stiff 
hair, an erect carriage of body, bones, sides and 
extremities of the body strong and large, broad and 
flat belly ; shoulder-blades broad and far apart, 
neither very tightly knit nor altogether slack ; a 
strong neck but not very fleshy ; a chest fleshy and 
broad, thigh flat, calves of the legs broad below ; a 
bright eye, neither too wide opened nor half closed ; 
the skin on the body is inclined to be dry ; the fore- 
head is sharp, straight, not large, and lean, neither 
very smooth nor very wrinkled. 

The signs of the coward are soft hair, a body of 
sedentary habit, not energetic ; calves of the legs 
broad above ; pallor about the face : eyes weak and 
blinking, the extremities of the body weak, small legs 
and long thin hands ; thigh small and weak : the 
figure is constrained in movement ; he is not eager 
but supine and nervous : the expression on his face is 
liable to rapid change and is cowed. 

The flesh of the man of easy disposition is moister 
and softer, not of full habit nor very fat ; the parts 
about the shoulder-blades and neck are rather dry, 
and so are the parts about the face, while the region 
of the shoulder-blades is firmly set, while the lower 
parts are freer ; the loins are loose, and there is less 
flesh on the back ; the body is pink and white and has 
a clear complexion. The skin is light with not very 
stiff hair, nor very black, the eve is bright and moist. 
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20 AvaLodrjTOV arjfji€ta ra 7T€pl rbv av^iva Kal 
ra GKeXrj GapKcoorj Kal <7u/x7r€7rAey/xeVa /cat ow- 
oeoefieva, kotvXt) GTpoyyvXrj f ti/xcmAarcu avco av- 

€07Ta<7fJL€Vat, fJL€TC07T0V fldya TT€pi(f)€p€S GapKWO€S y 

ofxfia yX^pw Kaxf>6v, Kvfjjjiai Trepl a<f>vpdv 7ra^etat 
25 oapKcboeis GTpoyyvXat, oiayoves fieydXai aapKcooets, 
6o<j>vs GapKworjs, gk£Xt) /xa/c/oa, rpdxqXos iraxvs, 

TTpOOCDTTOV GapKCOOCS, VTTOfJLaKpOV LKOLVCOS . TGIS* Q€ 
KlVT}G€l$ Kal TO (J^^ia Kal TO rj9o$ TO €771 TOV 

TrpoacoTrov iTncfraivofievov Kara tols ofJLOtoTrjTas 
avaXafifidvei. 

'Avatoovs U7]fji€ia opLfiaTiov dveiTTvyfievov Kal 
so Xafi7Tp6v, fiXi<f>apa v<f>aijjia Kal *nayia* puKpov ey- 
KVpTOS' (hpLOTrXaTai avoj eV^/j/xeWr ra» a^txari 
Jjltj opdos dXXa fJUKpw rr port €t4gt epos , £v TaT$ Kivq- 
ueaiv 6£vs, €7Ti7rvppos to acofia- to ^paijLta v<f>atfjiov 
GTpoyyvXo7rp6aa>7Tos' to OTrjOos dveaTraopievov. 

KoGflLOV G7]fJL€ia. €V TOUS" KLVYjGdGl fipaSvS, Kal 

35 SidXtKTos jSpaSeta Kal <f>ajvrj 7TV€VfJLaTcbor)s Kal 
doOevris, 1 ofifiaTLov dXafjLTTes piiXav Kal fxrjTe Xtav 
aveiTTvypLevov firjTe iravTairaGi GVfJLjjLefJLVKos, oKap- 

808 a oapiVKTiKov ppaSecos' tol [lev yap Taxecos oKapSa- 

\JuVTTOVTa TWV OfXfiaTCOV TCL [ICV 0€lX6v TOL &€ 0€pflOV 

GTjfJialvei. 

Eu0u/xou GrjfxeTa {jl€tqj7tov evpceyedes Kal Gap- 
KcoSeg Kal Xeiov, tcl irepl tol o/x/xara TaireivoTepa. 

Kal V7TVCUO€GT€pOV TO 7Tp6otQ7TOV <f>aLV€TaL, pbrjT€ 
!> hehopKOS fJLTjT€ GVVVOVV . €V T€ TaLS KLVTjG€Gi fipa$VS 
€GTCO Kal aV€LfA€VO$* TW (T^TJ/XaTt Kal TO) jjOei TCO 
€7Tl TOV 7TpOGCOTTOV flTf €7TlG7T€pXrjS dXXd dya96$ 
(f)atV€G0W . 

'Advfjiov arjfxeta. to. pvTiowor) tcov TTpoGojirwv 
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The distinguishing marks of the insensitive man* 
are fleshiness about the neck and legs and these 
parts are stiff and close-knit ; the hip-joint is round, 
the shoulder-blades are thick above, the face is large, 
round and fleshy, the eye is pale and dull, the calves 
are thick about the ankle, fleshy and round, the jaw- 
bone is large and fleshy, the loin is fleshy ; the leg is 
long, the neck thick, and the face fleshy and rather 
long. He has movements, a figure and an expression 
on his face corresponding to these. 

The marks of the shameless man are an eye wide- 
open and clear, eyelids bloodshot and thick ; he is 
somewhat bowed ; shoulders raised high ; his figure is 
not erect but inclines to stoop forward, he is quick in 
his movements and reddish in body ; his complexion 
is ruddy ; he is round-faced with a high chest. 

These are the marks of the orderly man. He is 
deliberate in movement and in speech, his voice is 
husky and weak, he has a black lack-lustre eye, 
neither very wide open nor half closed, and it opens 
and closes slowly ; for eyes that blink rapidly are 
signs either of the coward or of the hot-tempered. 

The signs of high spirits are a large, fleshy and 
smooth face, but the eyes are set rather low. The 
face has a rather sleepy expression, neither staring 
nor thoughtful. We may assume that he is slow and 
slack in movement ; and that in figure and facial 
expression he seems not alert though sound. 

These are the marks of the low-spirited man. His 



daficvrjs B. 
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Kal lax^a o/x/xaTa KaraKeKXaajxeva, dpca Se /cat 
10 tol KCKXaafji€va rcbv ofXfxdrcov Svo arjjjiaivei, to 
[xev fxaXaKov Kal drjXv, to 8e Karrj^es Kal a6vp,ov. 
iv ra> oyr\\ia7i rauetvos Kal rats KLvrjaeatv oV- 

7}y0p€VKWS. 

KtiWSou a^/xeta oju/xa KaraK€KXacrjjL€vov, yovv- 
Kporos' lyKXloeis rrjs Ke<f>aXrjs els ra Setter at 
(f)Opal ra)v ^eipoyv uVrtat Kal ckXvtoi, Kal fiaSioets 
15 Strrat, rj pukv 7T€pivevovTos, rj Se Kparovvros ttjv 
6a<f)vv' Kal tlov ofXfjidTCOv irepifiXeifseis, olo$ av elrj 
Alovvglos 6 ao<f>Larr}s. 

YltKpov c77]/xeta to Trpouojirov aeorjpos* /xeAavo- 
XpoJS, laxyos* tol irepl to 7Tp6aamov Sce^vapieva, 
to 7Tp6aa>7rov pvriScoSes daapKov ev8v9pi(; Kal 
jjLeXdv6pi£. 

20 QvpubSovs ar] pitta, opdos to acofia, rep 0^77/xaTt 
€V7TXevpos, evdvjjios, €7TL7TVppo$* d> pboirXaTai Steor^- 
Kftat /<:ai fxeydXac Kal 7rAaT€tar aKpajTrjpia /xeyaAa 
Kal iyKpaTrj' Xelos Kal irepl t<x crTrjOr} Kal irepl 
/3ovf3a>vas, evTTCjyojv evav^rjs 6 TrepiSpopcog tow 
TpvyGiVt KaTCO KaTeXrjXvdojg. 

25 Ilpaeog o-quela. Icrxvpos to elSos, evaapKOS* 
vypd vdpj; Kal iroXXf]- evpbeyidrjs Kal avpipieTpog' 
VTTTios tco crxrjfiaTf 6 irepthpopios tcov Tpix&v 

dv€O7TaOfJL€V0$. 

EtpOiVOS" 07)pL€ia TTlOVa TCL 77€pt TO TTpOUOiTTOV, Kat 

Ta 7repl Ta ofJLfiaTa pvTcSajSrj' v7Tva>$€$ to Trpoaaj- 
ttov Tip rjOei (f>alv€Tai. 
so MtKpoipvxov cr77/x€ta. pLLKpoiieXrjs, puKpoyXa- 

<f>VpOS, laX^OS, jJUKpOJJLpiaTOS Kal pLLKpOTTpOCTOJlTOS, 

ofo? dv ecrj K.optvdto£ rj AevKaSios. 

QiXoKvfioi yaXeayKOives Kal opxrjorrai. 
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face is wrinkled, his eyes are dry and weak, but at the 
same time weakness of eye signifies two things, soft- 
ness and effeminacy on the one hand, depression and 
lack of spirit on the other. He is stooping in figure 
and feeble in his movements. 

The morbid character is shown by being weak-eyed 
and knock-kneed ; his head is inclined to the right ; 
he carries his hands palm upward and slack, and he 
has two gaits — he either waggles his hips or holds 
them stiffly ; he casts his eyes around him like 
Dionysius the sophist. 

Drawn back lips are the mark of the acid temper ; 
dark complexion and dry ; about the face are winkles, 
and the face is furrowed and fleshless ; the hair is 
straight and black. 

These are the marks of the passionate tempera- 
ment. The body is erect, in appearance it is broad 
at the ribs, sanguine and ruddy, the shoulder-blades 
are wide apart, large and broad ; the extremities are 
large and powerful ; he is smooth about the chest and 
groin, and well-bearded ; the growth of hair is con- 
siderable and starts low down. 

The marks of the gentle man. He is strong in 
appearance and fleshy ; his flesh is moist and con- 
siderable ; he is of large size and well knit ; his figure 
is upright ; the growth of hair is short. 

The mock-modest man is fat about the face and 
puckered about the eyes ; the expression on the face 
appears sleepy. 

These are the marks of the little-minded man. He 
w small limbed, small and round, dry, with small eyes 
and a small face, like a Corinthian or Leucadian. 

Gamblers have short arms and so have dancers. 
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808 a / ^ f y x 

<DtAoAotSo/>Ot Ot? TO CtW) ^CtAoS" }A€T€tOpOV KCU TCL 
etSrj 7Tp07T£T€lS } eTTlTTVppOl. 

*RXerjpioves oaot yXacfrvpol Kal XevKoxpooi Kal 
35 At7rapo/xitaTot /ecu ra pt^ta dvaidev hie^vapievoi, Kal 
del SoLKpvovcriv. ol avrol ovtol Kal <f>iXoyvvaioi 
Kal OrjXvyovoc Kal Trepl ra rjOrj ipcortKol Kal aei- 
fjLvrjfjioves Kal evcfrveis Kal evdeppcot. 
808 b Tovrcov §€ crrjpieTa eiprjrai. eXe-qpiwv 6 ao^d? 
Kal SetAo? Kal Koopaos, dveXerjros dpLa8rjs Kal 
dvaiSrjS. 

'AyaBol <f>ayelv ols to diro rov opL(f>aXov irpos 
credos fxet^ov eoriv rj to evTevQev 7Tp6s rov au^eVa. 

Adyvov crrfpieia. XevKoxpoos Kal Saabs' evOelais 
5 dpi^l Kal iraxeiais Kal /xeAatVat?* Kal ol Kpora<f>oL 
Saaeis evdetacg 0/>tft* Xiirapov to d/x/xdVtov Kal 
[idpyov, 

QLXvTTVOi ol rd dvo) /xet£ai €)(ovt€s Kal yvncoSecs 
Kal deppLol ) eveKTiKrjv odpKa exovre$ t Kal yXacj)vpol 
rd €i$r], /cat Sacrets ra irepl rrjv KoiXlav. 
10 ^\vr)pioves ol ra dvw iXdrrova exovTes /cat 
yXacf)Vpa Kal aapKcohearepa. 

IV. Ao/cet Se piOL r) fax?) Kal to acopia avpuraBeiv 
dAA^Aot?* /cat r) rrjg fax^S efts' dXXoiovpLevrj avv- 

aXXoLOL TTjV TOV GWpiaTOS pLOp(f>T}V t 7ToXlV T€ 7] TOV 

owpbarog popcjirj aXXotovpevrj avvaXXocot rrjv rr)$ 
15 *pvxfjs e^iv. €7T€i8r) yap eWt i/jvxfjs to dvidodai 
T€ Kal ev^palveadaL ) Kara(f>av€s ore ol dviwp,evoi 
uKvdpo)7Torepoi eloi /cat ot evcj>paiv6pL€voi IXapoi. 
el pikv ovv rjv rfjs faxi* XeXvpLevrjs en rr)v em 
rov ocbpLaros pLOp<j>r)v \Levew, r)v p,ev dv Kal ovrtos 
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Abusive men have a pendulous upper lip ; in 
appearance they lean forward and are ruddy. 

The charitable are delicate -looking, pale-com- 
plexioned and bright-eyed ; their nostrils are winkled 
and they are ever prone to tears. These characters 
are fond of women and inclined to have female 
children ; they are amorous by nature, inclined to be 
reminiscent, of good dispositions and warm hearts. 

We have, then, recorded the signs of these char- 
acters. The wise man, the coward and the orderly 
man are all charitable, while the uneducated and the 
shameless are uncharitable. 

Those who are longer from the navel to the chest 
than from the chest to the neck have good appetites. 

The marks of the sensual man. He has a pale skin 
and is covered with straight, thick, black hair ; his 
temples are also covered with black, straight hair. 
He has a bright and appetitive eye. 

Those who have large upper parts and are vulture- 
like and hot are somnolent ; they have well-condi- 
tioned flesh, they are delicate in appearance and 
have thick hair in the parts about the belly. 

Those who have small, delicate and somewhat fleshy 
upper parts have good memories. 

IV. It seems to me that soul and body react on 
each other ; when the character of the soul changes, 
it changes also the form of the body, and conversely, 
when the form of the body changes, it changes the 
character of the soul. For since grief and jov are 
both states of the soul, it is obvious that those who 
are grieved have gloomy faces, and those who are 
happy have cheerful ones. If it were possible for the 
form of the body to persist after the soul was released 
from these emotions, the soul and body might still 
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808 b 

r) iffvxrj T€ Kal to awfia avp / f rradr) ) ov /leVrot cruvSta- 
20 reXovvra <i\\rj\ois. vvv he Kara<f>av€S otl eKarepov 
eKarepw eWai. jutaAiora ptevToi €K Tovoe SrjXov 
ylvouo. \xavla yap SokcZ elvai irepl ifjvxrjv, Kal ol 
larpol <f>apfxaKoi$ Ka6alpovT€$ to GWfia Kal oiahais 
Tiol 7rpos clvtoTs xP r ) <J ° L l Ji€VOi dTraXXaTTOvai ttjv 
xfjvxty tt)s fiavias. rats 8^ tov awptaTos depa- 
25 TTtiais Kal dfxa r) re tov awfxaTOS p<op<f>r) XeXvTai 
Kal r) ipvxr) fxavlas d-n^AAa/crat. cV^cSt) ovv dfia 
dfjL(f>OT€pa XvovTaty SrjXov otl avvhiaTeXovviv aXXr)- 
Xois. vvpLcfraves Se Kal oti rats' Swdfieai tt)s 
i/jvxfjs o/xotat at /zop^at tols owfiacnv ImylvovTai, 
wot cgtIv aVavTa oftota 1 eV rots* ^ois tov avTov 
so twos SrjXajTtKa. 

HoXXa ok Kal wv Sta7rpaTT€rat to. £a>a, ra fiev 
tSta ZKaoTOV yevovs 7rd8rj twv £,wwv €gtl, tol §€ 

KOlvd. €771 fJL€V OVV TOIS LOLOLS €pyOl$ TtJ? fax^S 

tSta rd Trddi] /cara, to owpia, lirl oe toTs koivols 
rd Kotvd. Kotva [lev ovv zotIv xifipis re Kal r) 7T€pl 
35 rd d<f)poSlaia e/caraats*. twv fxev ovv Xo<f>ovpwv 
koivov iaTiv vf$pis> twv Se ovwv T€ Kal avwv r) 
7T€pl ra d<f>pooioia efts*. t'Stoy S' €gtIv em fiev twv 

KVVWV TO XoiOOpOV, €7tI §€ TWV OVCOV TO dXviTOV . 

809 a ws fiev ovv to koivov re /cat to tSiov xpy SteXeadat, 

etprjTat. 

Aet \xivTOi TTpog dVavra TroXXrjs avvrjdelas, el 
fieXXei Tig avTog eaeadai iKavos irepl tovtwv e/caora 
Xiyew. eVetS^ yap Ta opwfieva eVt twv owfidrwv 
5 Aeyerat dva<f>epeod at eirl ras* ofxoioTTjTas ras* re dm 
twv l,wwv Kal Tag diro twv Ttpd^ewv yivo[xeva$> 
Kal t'Se'at Tives dAAat diro depfioTrjTwv Kal ano 
\fjvxpoTr\TWV ylvovTai, eaTi re tovtwv evta twv im- 
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interact, but their reactions would not be synchronous. 
But, as it is, it is obvious that the one follows the 
other. This becomes most clear from the following 
considerations. Madness appears to be an affection 
of the soul, and yet physicians by purging the body 
with drugs, and in addition to these by prescribing 
certain modes of life can free the soul from madness. 
By treatment of the body the form of the body is 
released, and the soul is freed from its madness. 
Since, then, they are both released simultaneously, 
their reactions evidently synchronize. It is also evi- 
dent that the forms of the body are similar to the 
functions of the soul, so that all the similarities in 
animals are evidence of some identity. 

Of the many activities of animals some are peculiar 
to each class of animal, while others are common to 
many. In the case of the special activities of the soul 
the bodily affections are also special, whereas in the 
case of the common ones they are common. For 
instance aggressiveness and sexual excitement are 
common characteristics. All animals with bushy tails 
are aggressive, while asses and pigs show sexual 
excitement. But abuse is peculiar to dogs, while 
insensitiveness to pain is peculiar to asses. We have 
stated then that one must discriminate between the 
common and the individual characteristics. 

But one needs great familiarity with all the facts, 
if one hopes to be competent to discuss all these 
things in detail. It is said that the visible marks on 
the body can be referred to likenesses which occur in 
animals and in their actions, but there are also special 
forms arising from heat and cold, and some of these 
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9a 

tfratvofievcov err I re rots acofiacri fxiKpats Stacfyopats 
Kexprjfieva Kal red avrw ovofiart wpooayopevo- 
10 [Leva, otov at re oltto <f>6f$ajv wxporrjres Kal drro 
ttovwv (avrat yap ovofxarl re rw avrw Ke'xprjvrai, 
Kal 8ia<f)opav fiiKpdv e^ovai rrpos aAA^Aa?), {JUKpas 
Se ovorjs rrjs Siacfyopds ov pdSiov yivwoKeiv dXXa 
ff €K rrjs trvvrjOecas rrjs fjboptfrrjs fty emTTpetreiav 
elXrj^ora, eon fiev ovv Kal rdx^ros Kal dptaros 

15 O OLTTO Tijs 677177 p€7T€ Id?, Kal €OTl y€ OVrWS TOVTCO 

Xpwfievov rroXXd SiayivtocrKeiv. Kal ov fiovov Kad- 
6Xov xp-iqoipLOV eariv i aAAa Kal irpcs rrjv rwv 
crrjfielwv €K\oyrjv eKaarov yap rwv eKXeyofievwv 

Kal 7Tp€7T€LV Set TOLOVTOV OLOV TO €KXey6fl€VOV d£Xei. 

eri re Kara, rrjv eKXoyrjv rwv GrjfjLelwv, Kal rw 
20 auXXoyiofia), w Set xpy a @ at ottov av ri tvxV> 
TrpoartOevras rots vpoaovaL rd 7Tpoar}Kovra, otov el 
dvaiSrjs re etr) Kal fiiKpoX6yos> Kal KXe7Trrjs av etr] 
Kal dveXevOepoSt Kal KXeTrrrjs fiev eTrofievws rfj 
dvcuSeta, rfj Se puKpoXoyla dveXevdepos. enl fiev 

OVV TCOV TOIOVTLOV IkOLOTOV Sel TOVTOV TOV TpOTTOV 

25 Trpooapfio^ovra rrjv fie9oSov TToietadai. 

V. Nwl Se rrpwrov rreipdcrofiai rwv £wwv 
hieXeodai, orrota avrwv TTpoorjKet SiaXXdrrecv 
rrpos to etvai dvSpeta Kal SeiAd Kal St/cata Kal 
dSi/ca. hiaipereov Se to rwv £wwv yevos els 
Svo fiop<f>ds, els apoev Kal OrjXv, rrpoodurovra 

30 to rrperrov eKarepa fAop<f)fj. 07701a av eTTLxei- 
pwfiev 1 ovv rpe<fyeiv rwv Qt)plwv Trpocrqveorepa Kal 
fiaXaKwrepa ras ifsvxds ra ^rJAea rwv dppevwv, 
r)rrov re pwfiaXeovfieva, ras re rpo<f>ds Kal ras 
Xeiporjdelas fidXXov 77poaSe^d/xei/a. tooTe roiavra 
ovra etrj ttov av dOvfiorepa rwv dppevcov. Kara- 
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visible marks on the body are distinguished by minute 
differences, and are called by the same name. For 
instance, the pallor arising from fear and that arising 
from fatigue (they have both the same name, and 
have very little difference from each other), but 
because there is a small difference it is not easy to 
distinguish them except by taking great care from 
familiarity with the form ; but the quickest and most 
capable is the man who takes great care, and it is 
possible for the man who employs this method to 
detect many distinctions. Not only is this useful in 
general, but also for the selection of signs ; for each 
of the signs selected must conform to what it repre- 
sents. Also in selecting the signs one must add 
what is proper to the syllogisms which one must use 
whenever necessary ; for instance, if a man were 
shameless and penurious, he would also be a thief 
and mean, a thief because of his shamelessness and 
mean because of his penury. So in cases such as 
these we must make our investigation by the use of 
this method. 

V. Now I will try to distinguish first among the 
animals, what kind of things differentiates them in 
respect of bravery and cowardice, justice and in- 
justice. The first division which must be made in 
animals is into two sexes, male and female, attaching 
to them what is suited to each sex. Of all the animals 
which we attempt to breed the females are tamer and 
gentler in disposition than the males, but less power- 
ful, and more susceptible to rearing and handling. 
This being their character, they have less spirit than 



1 Ian Se ojxoia. eVt^etpouftO' B. 
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35 <f>ave$ 8e rovro £ij rjficov ttov ianv, on eirdv 
vtto Ovfiov Kparr)da>fxev, 8vG7rapa7Tcar6repoi re, Kal 
fidXiara epptofieda 7Tpds to fir)8ap,i} jirjSev eltjai, 
eVt to fiid^eadai 8e Kal npa^ai (f>ep6fxe9a } 7rpd$ 8 
av 6 OvfJLos opfi^arj. So/cet 8e puoi Kal KaKovpyo- 
repa yLveodat drjXea rtov appevwv, Kal irpo- 
809 b irereorepd re Kal avaXKearepa. al fiev ovv yvvaiKes 
Kal ra Trepl rjfJLas rpe<f>6fJLeva Kal rtdvv irov <f>avepd 
wra* ra 8k irepl rrjv vXrfV irdvres ojxoXoyovavu oi 
vop,€L$ re Kal drjpevral on rotavrd eanv ota 
7Tpoeip7)Tai. dXXd {xrjv Kal r68e SrjXov, oti eKaorov 

5 ev €KaoTcp yevei drjXv appevos p,LKpoKe<f>aXcorep6v 
eon Kal arevoTTpooojrrorepov Kal XeTTTorpaxrjXo- 
repov, Kal ra arrfdr] daQevearepa e^ei, Kal a- 
irXevporepd ean y rd re loyia Kal rovs \xt\povs 
rrepiaapKorepa ra>v appevcav, yovvKpora 8e Kal ras 
Kvrjfias Xeirrds e^ovra, rods re 7To8as Kopaf/ore- 

10 povs, rrjv re rod uwjxaros oXrjv p,op<f>fjv rjSlco 
/xaAior' av ?} yevvaiorepav y dvevporepa 8e Kal 
ptaXaKcorepa, vyporepais aap£l Kexprjfieva. ra 8e 
dppeva rovrots arraoiv evavria, rrjv <I>volv avhpeio- 
repav Kal SiKatorepav elvat yevei s rr)v 8e rod 
drjXeos 8eiXorepav Kal dSiKwrepav. 

Tovrcov ovrws eyovrcov, (paiverai rcbv ^(pcov 

15 airavnov Xeojv reXedjrara fiereiXyjcfrevai rrjs rov 
appevos t&eas. eon yap eycov orofia evfieyeOes, to 
8e 7Tp6cra)7Tov rsrpaywvorepov, ovk ayav oarcbSes, 
rrjv ava> re yevvv ov irpoe^earr\Kviav dXXd luop- 
pOTTovoav rfj Kano, piva 8e rtayvrepav rj Xerrro- 
repav, ^apoTrovs 6<f>daXfJLovs eyKolXovs, ov cr<f>68pa 

20 Trepujtepeis ovre dyav 7TpofirjKeis, pceyeOos 8e pue- 
rpcov, 6(f>pvv evfieyeOrjj \ieroynov rerpdycovov, eK 
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the males. This is perhaps obvious from our own 
case, for when we are overcome by temper, we be- 
come less submissive and are more determined in 
no circumstances to yield to anyone, but we are 
inclined to violence and to act in any direction to 
which our temper impels us. But it seems to me that 
the female sex has a more evil disposition than the 
male, is more forward and less courageous. Women 
and the female animals bred by us are evidently so ; 
and all shepherds and hunters admit that they are 
such as we have already described in their natural 
state. Moreover, this is also obvious, that in each 
class each female has a smaller head, a narrower face 
and a more slender neck than the male, as well as a 
weaker chest and smaller ribs, and that the loins and 
thighs are more covered with flesh than in the males, 
that the female has knock-knees and spindly calves, 
neater feet, and the whole shape of the body built 
for charm rather than for nobility, with less strong 
sinews and with softer, moister flesh. The males are 
in every respect opposite to this ; their nature is as 
a class braver and more honest, that of the female 
being more cowardly and less honest. 

This being so, the lion of all animals seems to have 
the most perfect share of the male type. Its mouth 
is very large, its face is square, not too bony, the 
upper jaw not overhanging but equally balanced with 
the lower jaw, a muzzle rather thick than fine, bright 
deep-set eyes, neither very round nor very narrow, 
of moderate size, a large eyebrow, square forehead, 
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fieaov VTTOKotXorepov, 7rpd$ 8e ras d</>pv$ /cat ttjv 
piva vtto rod jxercoTrov olov vecf>os erraveGTrjKOS. 
dvwdev 8e rod [lercoTrov Kara ttjv plva k'xei rpu)(a$ 
Ikk\lv€Is olov dv aoiXoVy Kecf>aXrjv fjierplav, rpayy]' 

25 \ov evjxrjKT], TiayjEi avfifierpov, dpt^l ^avOals Kexpv)- 
fievov, ov (^pi^als oiire ayav aTrecrrpa/x/xeVats" ra 
nepl ras KXetSag evXvTWTepa fxaXXov rj avjJLTT€<f>pay- 
\xeva' (jjfJiovs pojfiaXeovs, /cat orrjdos veavtKov, /cat 
to jJLerd(f>p€Vov rrXarv /cat evirXevpov /cat evvojrov 
eVtet/cco?* t,wov daapKorepov ra tcr\;ta /cat tovs 

30 }xrjpov$' OKeXt] eppa>fieva /cat vevpd)8q, fidow re 
veavtKTjv, /cat oXov to awfia dpBpwoes /cat vevpwSes, 
oiire Xlav GfcXrjpdv ovre Xiav vypov. fiaSi^ov oe 
fipaoea>s, /cat fxeydXa SiafSaivov, /cat SiaoaXevov ev 
tois cu/.tots', otclv TropevrjTai. ra. fxev ovv irepi to 
acvfjia toiovtov rd Be Trepl ttjv ipvxrjv Sotlkov /cat 

35 eXevOepov, pLeyaXoifjvxov /cat (^lXovlkov, /cat rrpav 
/cat BiKaiov /cat <f>iX6oTopyov TTpos a dv o/xtA^crT/. 

*H Be irdpBaXis tqjv dvBpetojv elvai Sokovvtwv 
drfXvjJLOpcfroTepov iomv, on firj Kara rd GKeXr]* tov- 
tois Be Gvvepyel /cat Tt epyov pwfnjs aVepya £eTat. 
€OTt yap e'xov rrpoaamov puKpov, Grojxa /xeya, 
810 a 6<f>9aXfjLov$ puKpovs, eKXevKovs, eyKoiXovs, avrovs 
Be TrepiTToXaiorlpovs' fJL€Ta>Trov TrpofirjKeGTepov y TTpOS 
Tti cuTa 7T€pL<f>epeGTepov rj eTU7re8a)Tepov TpaxyXov 
jxaKpov ayav /cat Xerrrov, oTrjdos aTrXevpov, /cat 
jxaKpov vwrov, tcr^ta GapKwBrj /cat fjLrjpovs, Ta Be 
5 Trepl Tas Xayovas /cat yacrrepa ofiaXa ftaXAov to 
oe ^pa)/xa ttolklXov, /cat 6'Aof dvapdpov re /cat acru/x- 
fierpov. r) fiev ovv tov aci/xaTO? tSca TOLavrrj, Ta 
oe Trepl ttjv iftvx'rjv jxiKpov /cat eirlicXoTTOv /cat oAa^ 
etTrelv BoXepov. 
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rather hollow from the centre, overhanging towards 
the brow and nostril below the forehead like a cloud. 
Above on the forehead towards the muzzle hair slop- 
ing outwards and like bristles, a head of moderate 
size, a long neck, with corresponding thickness, 
covered with tawny hairs, neither very bristling nor 
too much turned back ; about the collar-bone he is 
loose rather than close knit ; his shoulders are strong 
and his chest powerful. His frame is broad with 
sufficientlv large ribs and back : the animal has lean 
haunches and thighs ; his legs are strong and mus- 
cular, his walk is vigorous, and his whole body is 
well-jointed and muscular, neither very hard nor 
very moist. He moves slowly with a long stride, 
and swings his shoulders as he moves. These then 
are his bodily characteristics : in character he is 
generous and liberal, magna riimous and with a will 
to win ; he is gentle, just, and affectionate towards 
his associates. 

Among the animals reputed to be brave the panther 
is more female in appearance except in the legs ; 
with these he achieves and accomplishes mighty 
deeds. For he has a small face, a large mouth, small 
eyes rather pale, hollow and somewhat flat ; the fore- 
head is rather long, rather rounded than flat about 
the ears ; the neck is over long and light ; the chest 
is narrow, the back long, the haunches and thighs are 
fleshy, while the parts about the flanks and belly are 
flatter ; the skin is mottled and the/body as a whole 
is badly jointed and imperfectly proportioned. This 
is the shape of the body, and its character is petty, 
thieving and, generally speaking, deceitful. 
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Oa 

jieV OVV €K7Tp€7T€GT€pa pL€T€lXrj(f>6Ta foia TCOV 

10 Sokovvtcov dvopelcov etvai rrjs re rov dppevos IBeas 
Kal rrjs rov OrjXeos el'prjrat. rd S' dXXa ola rvy- 
xdvei, pabiov 77877 pLenevcu. 00a Se 7rp6$ to (f>vtno- 
yvcojxovrjaai ovviheiv apfiorret, OL7TO tcov ^cpcov, iv 

rfj TCOV LT7][JL€LCOV €KXoyfj p7]drj(T€Tai. 

VI. *H Se €KXoyr) tcov orfiitltov r) Kara rovs 
15 dvdpcoirovs cooe XafifidveraL. oaois ol ttoScs ev- 
(f>vets re Kal fxeydXoi ouqpOpcopiivoi re Kal vevpcooeis, 
ipptojxevoL rd rrepl rrjv ipvxrjv* dvacfreperai em to 
dppev yivos. oao t Se Tot's 1 Ttooas piiKpovs arevovs 
dvdpdpovs e'xovcnv, r)Slovs re ISeiv rj pcofxaXeco- 
ripovs, fiaXaKol rd rrepl rrjv iffvxtfv dvacfriperat iirl 
20 to OrjXv yivos. ots tlov nohcov 01 SaKrvXoi KapLTrv- 
Xoi, dvacSels, Kal octols 6vv\es KaparvXai* dva- 
tpiperat iirl rovs opveis rovs yapujjtbvvxas . ots rcov 
TTohcov ra Sa/CTfAa GVfJL7T€tf>payp,iva €gtl 3 oetpLaXioc 
dvacpiperai inl rovs oprvyas rovs arevoirooas tcov 
Xipivatiov. 

25 "Ooois rd rrepl rd acpvpd vevptbSr) re Kal Scrjp- 
dpcopiiva itTTLv. evpcoarot rds iffv^ds' dvacfriperat cVi 
to dpp€V yivos. 0001 rd atfivpd aapKcboets Kal 
dvapdpoL ) fiaXaKol rds ipvxds' ava^iperai em to 
dfjXv yivos. 

so "Oaot rds Kvrjfxas k'xovow rjpdpcofiivas re Kal 
vevptoSeis Kal eppcofxivas, evpcoaroi rrjv iffvxtfv dva- 
cfyiper at errl to dppev. ogol Se rds Kvrjpcas Xe^rds 
vevptoheis ex ovai > Xdyvoi' dvacfyiperat errl rovs 
opvidas. ogol rds Kvrjpas TrepinXiovs cr(j>68pa 
exovoiv, otov SXlyov Siappyyvvfievas, fiSeXvpol Kal 
dvacoets' dvacfiperac im rrjv imrrpiTreiav. 
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We have now described the most outstanding 
features both of the male and the female type of 
animals reputed to be brave. It is quite easy to 
follow up the other qualities which belong to these. 
But those qualities which belong to the science of 
physiognomies derived from ariimals will be related 
in the selection of signs. 

VI. Now the selection of signs as far as human 
beings are concerned is made as follows. Those who 
have well-made, large feet, well-jointed and sinewy, 
are strong in character ; witness the male sex. Those 
who have small, narrow, poorly-jointed feet, are 
rather attractive to look at than strong, being weak 
in character ; witness the female sex. Those whose 
toes are curved are shameless, just like creatures 
which have curved talons ; witness birds with curved 
talons. Those which have blocked-up toes (i.e., 
webbed feet) are nervous ; witness the narrow-footed 
quails among marsh birds. 

Those who have strong and well-jointed ankles are 
brave in character ; witness the male sex. Those 
that have fleshy and ill-jointed ankles are weak in 
character ; witness the female sex. 

Those that have well-jointed, sinewy and strong 
legs, are strong in character ; witness the male sex. 
Those that have light sinewy legs are salacious ; 
witness the birds. Those that have full legs as if they 
were bursting are foul-minded and shameless ; this 
is appropriate. 
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01 yovvKporoi KtvatSor dva^eperai irrl tt]v 
iiriiTpiTreiav. 

85 Ot TOVS fJLTjpOVS OGTCOOeiS KOLL V€VpO)8eLS €XOVT€S 

evpoDOToi' ava<j)€p€rai iiri to dppev. 

Ot Se tovs fJirjpovs 6ard)Sets Kal TrepnrXiovs %x ov ~ 
810 b res fJLaAcLKoi- dvatfieperat, eVt to QrjXv. 

"Oooi Se irvya 6£elav ogtwot] eyovaiv 3 evpwGTOL, 
ogol Se aapKcoSrj irlova ex ovGl > /xaAa/cot. ogol Se 
exovoiv 6Xtyr]v odpKa, olov dVoj/xopy/zeVa, kolko- 

TjBeiS' dvd(f)€p€TaL €7TL TOVS 7Tc8r}KOVS. 

6 Ot t.iovol <f>iX6drjpoL' dva(f>eperai eVt tovs XiovTas 
/cat tovs Kvvas. tSoi S' dv tls Kal twv kvvcov tovs 
c/)LXo9rjpoTdTovs ^covovs ovTas. 

Ots* Ta irepl ttjv KoiXiav Xairapd, evpcooToi' dva- 
<f>ip€Tai iiri to appev. ogol Se firj Xairapoi, /zaAa- 
kol' dva<f>dp€Tai eVt ttjv Ittitt piir eiav , 

*'Ogois to vwtov evpieyeOes Te Kal ippcofxivov, 
10 evpoJGTOt Tas iffvxds' dva<f)lp€Tai iiri to appev, 
ogol Se to vqjtov GTevov Kal dodeves e^ouot, 
fiaXaKot' dva<f)€p€Tai eVt to BfjXv. 

01 evirXevpoL evpcooTot Tas ipvxds' dva<f>ip€TaL 
eVt to appev. ol Se airXevpoi jiaXaKol Tas iftvxds' 
dva<f)£peTai eVt to dy\Xv. ogol Se €K tcov TrXevptbv 

15 7T€ployKOL €LGLV, OLOV 7T€(f)VOrjlJL€VOL, XdXoL Kal /XOJOO" 

Adyot* dva<f)€p€TaL eVt tolas' fiaTpdxovs. 1 ogol Se 

TO dlTO TOV 6fJL(f)aXoV 7TpOS TO aKpOGT^0LOV fJL€Lt,OV 

€xovglv rj to drro tov aKpooTrfilov ixpos tov Tpdxt]- 
XoVj fiopol Kal dvaLo8r]TOL, fiopol fxev otl to Tevxos 
20 fxeya exovGLv cS Se'^oi^Tat ttjv Tpo<f>rjv s dvaLoOrjroL 

Se OTt GT€VU)T€pOV TOV TOTTOV €X<>VOLV CH aLGOrjGeiS > 

Gwevcofievov t€ tco ttjv Tpocf>7]v Sexofidvo), wgt€ rds 

1 fiovs rj ini tovs fiarpaxovs B. 
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The knock-kneed are lustful ; this is also appro- 
priate. 

Those that have bony and sinewy thighs are strong ; 
witness the male. 

Those that have bony but full thighs are soft ; 
witness the female. 

Those that have narrow and bony hindquarters are 
strong, those with fat fleshy ones are weak. Those 
that have little flesh, as if they had been pared off, 
have an evil disposition ; witness the monkeys. 

Those that are small in the waist are hunters ; 
witness lions and dogs. One can observe that the 
dogs most fond of hunting are those which are narrow 
in the waist. 

Those who have fat parts about the belly are 
strong ; witness the male. Those which have no 
such slack are weak ; this is appropriate. 

Those whose back is very large and strong are of 
strong character ; witness the male. Those which 
have a narrow, weak back are feeble ; witness the 
female. 

Those with strong flanks are strong in character ; 
witness the male. Those with weak flanks are feeble 
in character ; witness the female. Those who have 
a swollen appearance in the flanks, as though they 
w r ere blowTi out, are talkative and babblers ; witness 
the frogs. Those in whom the distance from the 
navel to the chest is greater than the distance from 
the chest to the neck are gluttonous and insensitive \ 
gluttonous because the receptacle into which they 
admit their food is large, and insensitive because the 
senses have a more cramped space, corresponding to 
the size of the food receptacle, so that the senses are 
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alaQr\oeis fiefiapvvdai 8td Tas ra>v uirioyv TrXrjpco- 
aeis rj evSetas. oaoc 8e ra Grrjdla e^oucrt p,eydXa 
Kal StrjpdpajfjLeva, evpcoaroi ras tffvxds* ava<f>epeTai 
era to dppev. 

25 v Ogol Se to jjL€Td(f)p€vov exovat fxeya Kal ev- 
aapKov Kal dp6pa>8es ^vpcovTOt Tas iffvxds' ava<f>epe- 
Tai eirl to appev. Scot 8' daOeves Kal aaapKov Kal 
dvapQpov, fiaXaKol Tas i/jvxds' avafyiperai errl to 
drjXv. ooois he to fjLeTa<f>pevov KvpTOV £oti G(j>68pa 

so ol T€ (LfMot rrpog to GTrjdos avvrjyjJLevoL, KaKorjQeis* 
ava<f>epeTai eirl tyjv eir lit pen eiav, otl dcfjavl^eTai ra 
e}M7rpoa9ev n poarjKovTa (fyalveoBai. oaot 8e to \ieTa- 
<f>pevov vtttiov ex ov<TL > X a ^ vot KCLL dvorjToi' dva- 
<f>epeTai errl tovs lttttovs. enel 8e ovt€ KvpTov 
G<f)6hpa Set etvai ovTe kolXov, to \ieaov tftTtyreov 
tov ev ire^vKOTOs* 

35 "Ooois at enajfjilSes i£r)p0pcop,evai Kal ol cS/xot, 
evpwGTot tcls i/jvxds' dva<f>epeTai eirl to appev. 
ooois oe ol tS/xot dodevels, dvapdpoi, fxaXaKol Tas 

811 a fax®*' dva<j)epeTai em to drjXv. rairrd Xeya> airep 

Tiepl 7To8a>v Kal fxrjpcov. ooois a>/xot evXvTOt etoiv, 
eXevOepoi tols faxes' dva<f)epeTai 8e diro tov (f>aivo- 
fievov, otl irpeirei Tjj (f>aivofxevr) fMop</>ij eXevdepio- 
TTjs. ooois oe ol Sfxoi ovgXvtoi ovveoTraofxevoi, 

5 dveXevdepoi' dvacjiepeTai em ttjv eirunpe'neiav . 

Ois ra Tiepl Tas KXeiSas evXvTa, alodrjTiKoi* 
evXvTov yap ovtov tcjv rtepl Tas K.Xei8as ev- 
k6Xo>s ttjv kivtjoiv tcjv aiodrjoeaiv 8ex oVTaL * ols 
8e to, rrepl tols KXelSas ov\xme$pay\Leva eoTiv, 
avaloOrjTOt* 8voXvtojv yap ovtojv tojv irepl Tas 

10 KXeXSas e^aSvvaTovat ttjv kivtjoiv Trapahex^odai 
tG>v aloOrjoeojv* 
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oppressed owing to the excess or defect of the food 
supply. Those who have large chests well jointed 
are strong in character ; witness the male. 

Those who have a large, fleshy and well-jointed 
back are strong in character ; witness the male ; 
those in whom it is weak, fleshless and badly-jointed 
are weak in character ; witness the female. Those 
in whom the back is very bent with the shoulders 
driven into the chest are of evil disposition ; this 
is appropriate, because the parts in front which 
should be visible disappear. Those whose back 
curves backwards are vain and senseless ; witness 
horses. Since the back should be neither bent nor 
hollow, the mean must be looked for in the animal 
which is well grown. 

Those whose shoulders and shoulder-blades are 
well articulated have strong characters ; witness the 
male. Those whose shoulders are weak and badly- 
jointed are weak in mind ; witness the female. I 
make the same point here as I did about the feet 
and thighs. Those whose shoulders are loose-knit are 
generous in character ; this fact is derived from what 
one has seen, that freedom of character follows free- 
dom in the appearance of the body. Those whose 
shoulders have not free action and are light-set are 
illiberal ; this is appropriate. 

Those who are loose about the collar-bone are sensi- 
tive ; for just as they have free movement about the 
collar-bone, so they readily admit free movement of 
the senses. Conversely, those who are stiff about the 
collar-bone are insensitive, for as the parts about the 
collar-bone are not easily moved, they cannot easily 
admit movement of the senses. 
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"Oaot rov rpdxqhov Traxvv exovatv, evpcooroi ras 
ifjvxas' dva^eperat eirl to dppev. ocrot Se Xctttov, 
doOevets' dva^eperat eirl to OrjXv. ots rpdx^Xos 
7Taxvs /cat TrXews, OvptoetSets' dva<f>eperat eirl rovs 
15 BvptoetSets ravpovg. ots 8e evpLeyeBrjs ptrj dyav 
ttolxvs, fxeyaXoifjvxot' dva<j>eperat em rovs Xeovras. 
ots Xe7TTos ficLKpos, SetXot- dva<f>eperat enl rovs 
eXd<f>ovs. ots Be fipaxvs dyav, eTTtfiovXot- dva<f>eperat 

€7TL TOVS XvKOVS. 

Ots rd X € ^ 7 ] Xerrrd Kal eV a/cpats 1 rats Gvyx eL ~ 
XLais ^aAapa, cos eirl rov avco ^etAou? TTpos rd 

20 Karco eTTtfiefiXrjodat to TTpos ras ovyx^Xlas , pteyaXo- 
i/jvxoc dva<f)eperat errl rovs Xeovras. thot S' 
av tls rovro /cat eVt row \xeydXcov Kal evpworcov 
kvvcov. ots rd X^V Xeirrd oKXrjpd, Kara rovs 
KvvoSovras to eTraveorrjKos , ol ovtojs exovres ev- 
yevets' dva<f)eperat em rovs vs. ol Se ra xet'Ai? 

25 exovres Traxea /cat to avco tou Karco TTpoKpeptco- 
ptevov fxwpoi' dva<f)eperat errl rovs ovovs re Kal 
ttlOt^kovs • oo*ot Se to dvto ^etAo? /cat rd ovXa 
TTpoeorrjKora e^ouat, (f>tXoXot8opof dva<f>eperat eVl 
rovs Kvvas. 

Ol Se rrjv ptva aKpav 7ra^€tav exovres pdOvptor 
dvacpeperat eirl rovs fiovs. ol Se rr)v ptva aKpodev 

30 Trax^iav exovres dvatoOrjrot- dva<j)eperat eVt tous* 
vs. ol rrjv ptva aKpav 6£etav exovres Svoopyrjrof 
dva<f>eperat errl rovs Kvvas. ol Se rrjv ptva uept- 
cfieprj exovres aKpav, dptfiXetav Se, pteyaXoifjvxof 
ava<f>eperat eirt rovs Xeovras. ol Se rrjv ptva aKpav 
XeTTrrjv exovres SpvtOtbSets. ol eutypVTrov dird rov 

35 jjLerojTTov evdvs dyofxevrjv dvatBets' dvacf>eperat errl 
rovs KopaKas. ol he ypV7rr)v exovres Kal rov pLerco- 
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Those who have thick necks are strong in char- 
acter ; witness the male. Those whose necks are 
light are weak ; witness the female. Those whose 
necks are full and thick are of savage temper ; wit- 
ness savage-tempered bulls. But those whose neck 
is of large size without being thick are magnanimous ; 
witness the lions. Those whose neck is long and thin 
are cowardly ; witness the deer. Those in whom it 
is too short are crafty ; witness the wolves. 

Those who have thin lips and slack parts at the 
joining of the lips, so that the upper lip overhangs 
the lower at the join, are magnanimous ; witness the 
lions. One can see the same thing in large and 
powerful dogs. Those that have thin hard lips, 
prominent in the neighbourhood of the canine teeth, 
such are of noble nature ; witness the boar. But 
those that have thick lips with the upper projecting 
over the lower are dull ; witness asses and monkeys. 
Those that have a projecting upper lip and jaws are 
quarrelsome ; witness the dog. 

Those that have thick extremities to the nostrils 
are lazy ; witness cattle. Those that have a thicken- 
ing at the end of the nose are insensitive ; witness 
the boar. Those that have a sharp nose-tip are prone 
to anger ; witness the dog. Those that have a 
circular nose-tip, but a flat one, are magnanimous ; 
witness the lions. Those that have a thin nose-tip 
are bird-like ; but when it is somewhat hooked and 
rises straight from the forehead they are shameless ; 
witness ravens ; but those who have an aquiline nose 
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ttov SLrjpdpajfjLevrjv (JbeyaXoipvxoL* ava<j)iperai IttI 
tovs aerovg. ol ok tt)v piva eyKotXov exovres ra 
811 b rrpo rod fiera)7Tov 7T€pL<f>€prj y rrjv oe Trepufiipeiav dvco 
avecrrrjKVLav, XdyvoL' dva<f>£perai iirl tovs dXeK- 
rpvovag. ol Se atfirfv exovreg Xdyvoc dva<f>£perai 
em tovs eXdcf)ovs. ots Se ol pLVKTrjpes aVa77€77ra- 
{a4vol, 9v{ia)8ei$- dva<f>ep€Tat iirl to Trddos to iv 

TO) OvfJLCp yiVOjJL€VOV. 

6 Ol to TrpocrojTTov aapKcbBes €X 0Vre $ pdOvfioL- 
dva(f)4p€Tai £ttl tovs fiovs. ol ra TrpootuTra lox va 
€XOVT€s eVt/xeAei?, ol Se aapKcoBrj SeiAor dva- 

(j>€p€Tai €771 TOWS' OVOVS Kol TCt? iXd(f)OVS. Ol fJLLKpd 

ra TTpooodira exovTes fiiKpoi/jvxot' dvac/tepeTaL inl 
alXovpov Kal ttlOtjkov. ots rd TTpoaajTra jjbdydXa y 
10 vtoOpor dva<f)€p€TaL ztti tovs ovovs Kal j8ot>s\ eirel 

§€ OVT€ jJLLKpOV OVT€ fllya Set eiVOLL, Tj jJL€07] C^LS 
€17] dv TOVT(X>V €7TL€LKrjS. OLS TO TTpOOODTTOV 

(f)a,LV€Tai pLLKpoTTperres, dveXevBepoc dva<f>ip€Tat £ttI 
tt)v Ittitt piir eiav . 

Ols TO O770 TWV 6<f)daXfld)V OLOV KVGTiSeS 7700" 

Kp€fiavTaL y olv6<f>Xvyes* dva<f>dpeTai im to rrdOos' 

€GTL ydp TOLS G(f>68pa ifJLTTeTTTOJKOOt TO. 770O TOJV 

6cj)daXjjL6jv otov KvaTtSes. e^eor^/caat, (fyiXvirvoL' 

dva<f)€p€TaL €771 TO 7rddoS> OTL TOLS V7TV0V dv~ 

eaTrjKocrLv eVtKoe^arat to. iirl tols 6<f>daXfJiOLS . oi 
tovs 6<f>6aX(jLovs fiLKpovs €^ovt€? fiLKpoipvxot' dva- 

20 (f>€p€Tai €771 T7)V €771770 €77€iai' Kal €771 TTlO^KOV. OL 

Se jieyaX6<j)daXpioi vcodpor dva<f)£p€Tai irrl tovs 
/3ovs. tov dpa ev cf)vvTa Sei fjLrjTe fiLKpovs firjTe 
fjbcydXovs £X eiV T0V $ ScfydaXfJiovs . ol oe kolXovs 
exovTes KaKovpyoL * dvacf>ep€TaL £ttI 7tl6t}Kov. octol 
itjocfrdaXfJLOi, d/HeXTepoc dva<j>£p€Tai £ttI tt)v im- 
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with a marked separation from the forehead are 
magnanimous ; witness the eagle. Those who have 
a hollow nose, rounded where it rises from the fore- 
head, and the rounded part standing above, are 
salacious ; witness cocks. But the snub-nosed are also 
salacious ; witness deer. Those whose nostrils are 
spread are passionate ; this refers to the affection 
which occurs in the temper. 

Creatures with a fleshy face are lazy ; witness 
cattle. Those with thin faces are careful, with fleshi- 
ness are cowardly ; witness asses and deer. Those 
with small faces are little-minded ; this applies to 
the cat and the monkey. Those with large faces 
are sluggish ; witness asses and cattle. But since 
the face should be neither small nor large, the state 
between these two is the most satisfactory. Those 
whose face gives the impression of smallness are 
mean ; this is appropriate. 

Those who have a bulge hanging below the eye are 
given to wine. This is due to that affection, for this 
bagginess below the eye is a characteristic of those 
who drink to excess. Those who have projections 
like bulges over the eyes are somnolent ; for this is 
due to that affection, because when men are aroused 
from sleep the upper lids do hang down. Those who 
have small eyes are small-minded ; this is appropriate 
and also applies to monkeys. The large-eyed arc 
sluggish; witness cattle. Therefore the best-natured 
must have neither large nor small eyes. Those with 
cavernous eyes are ill-tempered ; witness the monkey. 
Bulging eyes mean stupidity ; this is appropriate and 
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25 TTpiireiav re koll tovs ovovs. IttcI Se ovre i£6<f)daX- 
jjlov ovre KoiXo^QaXfiov Set clvou, r) fieorj e^ts dv 
Kparoirj. ooois 6<j>0aXpiol paKpdv iyKoiXorepoiy 
fjLeyaAoi/jvxof dva(f)dp€Tai inl tovs Xeovras. ots 
§' inl irXeiov, TTpaels' ava^lperat Ittl tovs /Sous'. 

01 TO pi€TO)7TOV pLIKpOV €%OVT€S dfJLddeLS' aVCL- 

30 <f>ep€Tat €ttI tovs vs. ol 8k fieya dyav e^ovTes 
vtodpor ava<f>€p6Tat irrl tovs fiovs. ol Se irepi^epes 
exovTes avaladrjToi* dva^epCTai eirl tovs ovovs. 
ol \xaKpoT€pov zTTLTTehov cxovtcs dvatadrjTOi' dva- 

<f>ep€TOU CTTL TOVS KVl'OLS . ol 8e T€TpdyCOVOV 
OVfJLfJL€TpOV Tip fJL€T(jL)7TCp €)(OVT€S fl€yaX6tfjVXOt' dv<X- 
35 (f)ep€Tat €7Ti TOVS XeOVTCLS • ol §€ OVVV€(f)€S €XOVT€S 

avdd$€is m dva<f>ep€TaL eVi Tavpov Kai XeovTa. ol 
8' aTeves exovTes koXolkcs' dva<f>€p€Tai irrl to 
ytyvdfievov Trddos* t'Sot §' dv tl$ cttl twv kvvwv, 

OTL ol KVV€S €7T€i8dv doJ7T€V(x)Gty yaXrjV€S TO fJL€TO)- 

8l2a7rov exovaiv. eTreihr) ovv rj t€ ovvve<j>rjs e^ts av9~ 
dheiav e/X(/>cuWi rj re yaXrjvr) KoXaKeiav , r) \iiar] 
dv TovTtov e£is evapfiooTcos ^X 0L - ° <L &Kvdpw7rd 
fjL€TW7ra exovTes hvodviot' dvafiepeTat inl to rrdBos, 

OTL ol dviU)pL€l'Ol GKvdpOJ7Tol eloiV . ol §6 KaT7](j)€iS 

5 oSvpTac dvacf)€p€Tai eVt to irdOos, otl ol oSvpo- 

fl€VOL KaT7](j)€LS. 

Ol ttjv Ke(f>aXr)v fieydXrjv exovTes alc6r]TiKot' 
dva<f)€p€TaL irrl tovs Kvvas. ol Se fiLKpav dvatoOr)- 

TOi' dva<f>€p€TCLL €7TL TOVS OVOVS- ol T&S K€(f)aXds 

<f>o£oi dvai§€LS' dva<f>dp€Tai eVt tovs yapa/jcovv ^as* . 
10 Ol ra wtol jLuwpa ^xovtcs mdrjKwheLs, ol Se 
fieydXa ovwhecs' Sot §' dv tls kcll twv kvvwv tovs 
dploTOVs ju-eVpia exovTas arret. 

Ol dyav fieXaves SecXot- dvacf)dp€Tai im tovs 
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applies to the ass. But since the eye should be 
neither bulging nor cavernous, the intermediate con- 
dition must be best. Those whose eyes are slightly 
hollow are magnanimous ; witness lions. Those whose 
eyes are a little more so are gentle ; witness cattle. 

Those whose forehead is small are ignorant ; wit- 
ness the pig. Those whose face is too large are 
sluggish ; witness cattle. Those whose face is round 
^are insensitive ; witness asses : those whose forehead 
Is rather long are insensitive 0 ; witness dogs. Those 
who are square and symmetrical in face are magnani- 
mous ; witness the lions. Those with an overhanging 
brow are overbold ; witness the bull and the lion. 
Those with a tense look are flatterers ; this applies 
to the affection in them. One can observe it in the 
case of dogs, because dogs when they fawn have a 
smooth forehead. Since then the clouded brow shows 
impudence and the smooth brow flatter}', the condi- 
tions midway between these extremes would be most 
fitting. So those with scowling faces are gloomy ; 
this is due to the affection, for the miserable scowl. 
Those with lowering brows are of a complaining 
nature ; this is due to the affection, for those who 
complain lower their brows. 

Those who have a large head are sensitive ; witness 
the dog. Those with small heads are insensitive ; 
witness asses. Those with pointed heads are im- 
pudent ; and this applies to those with curved 
claws. 

Those with small ears are ape-like, and with large 
ones asinine ; one can observe that all the best dogs 
have moderate-sized ears. 

Those who are too swarthy are cowardly ; this 

• The Greek word here is probably wrong. 

125 



ARISTOTLE 



Aiyv7TTLOvs, AlBLoiras. ol Se Xcvkol ayav SeiAor 
dva</)€p€Tai em raj yvvalKas. to Se 77/36? dvopeiav 

15 crwreAow ^pai/xa /xe'ow Set tovtlov etvai. oi £av- 
doi evi/jvxoL' avacf>ep€TaL eVi tous 1 Xeovras. ol 
TTVppol ayav iravovpyoL' avacfreperai eV! ra$ dAai- 
7T€Ka$. ol Se eva>xpoi Kal rerapayfxevoL to ;^pa>/xa 
SetAor dvacfyeperai eVi to Trddos to zk tov cf)6fiov 
yiyvofievov. ol Se ixeAt^Aajpot a7Tei/jvyixevoL etaxV* 

20 rd Se ijsvxpd Sucr/aV^ra* Suo/a^row Se ovtcov twv 
Kara to oc5txa etev dv /JpaSet?. ots to ;^pa)/xa 
ipvOpov, diets', 6V1 TroWa to Kara r6 oai/xa utto 
/av-qcrecos' eKOepiiawofxeva epvdpaivtTai. 01$ Se r6 
Xp&fACL (^AoyoeiSe'ss fiavLKol, otl to Kara to oxo/xa 
o(f>6Spa i kO e p[Aav 9 evTa <f>Xoyo€i8rj xp olav *o"X €r °* 

25 Se dxpcos OepfxavOei'Tes [laviKol dv elrjoav. ots Se 
7rept ra aTrjdrj imcfrXeyis com to xpai/xa, Svcropyrj- 
tol' dvacfyepzTai em to irddos* toTs yap SpyL^o- 
fievois eVi^AeyeTat to 7iep£ to GTrjOyj. oh ra 7rept 
top' TpdxijXov Kal tovs KpoTa(/)ovs at cfrXefies Kara- 

30 TCTafJiivai eiox, SvaopyrjToi- dva^epeTat eVt to 
rrdd os, otl tols SpyL^ofievoLs touto au/x/JcuVet. ot? 

TO 7Tp6aOJ7TOV €7TL<f)OLVLGCrOV loTLV > ata^fVT^Aot €tOW 

dvacf>dp€TaL eVi to 7rd6os, otl tols axV^wo/xeVois' 
lnL<j>OLvtoaeTaL to 7rp6oamov. ols ai yvdOot cttl- 
<f>OLVLooovoLv, olv6(f>Xvy€$ * dva<f>€p€TaL irri to Trddos, 

35 OTt TOt? fX€0VOVGLV €7TL(f)OLVL(JGOVOLV ai yvddoL. OLS 
Se Ol 6<f>daXpiOL €TrL(f)OLVLOGOVCrLV, €KGTOTLKOL V7TO 

opyrjs' dvacfrepeTaL eVi to Trddos, otl ol vtt* opyrjs 

e GTTj KOT €S €K(f>OLVLOGOVT at TOVS 6(f)daXflOVS • Ol? 

812 b Se ot 6<f>9aXfxoi ayav jxeXaves, SeiAoi- 77 yap ayav 
fieXaLvrj XP° a £<f>dvr) SetAtav a^/xatVofcra . ot Se /X7} 
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applies to Egyptians and Ethiopians. But the exces- 
sively fair are also cowardly ; witness women. But 
the complexion that tends to courage is in between 
these two. Those with tawny-coloured hair are 
brave ; witness the lions. The reddish are of bad 
character ; witness the foxes. The pale and those of 
muddied complexion are cowardly ; this is due to 
the condition which arises from fear. The honey- 
coloured are chilly ; and things which are cold are 
hard to move ; as their bodily functions are difficult 
to move, they would naturally be slow. Those whose 
complexion is ruddy are keen, because all parts of 
the body grow red when they are heated by move- 
ment. Those who have a bright-red complexion are 
apt to be insane, for it is an excessive heating of the 
parts of the body which produces a bright-red skin ; 
those who are excessively heated would naturally be 
insane. Those who have a ruddy colour about the 
breast are prone to ill temper : this is appropriate to 
that affection, for when men are enraged the parts 
about the chest burn. Those whose veins swell about 
the neck and the temples are also ill-tempered ; this 
refers to the affection, for this happens when men are 
an g I 7* Those whose face blushes easily are shy ; 
this also refers to the affection, for when men are 
feeling bashful their face grows red. Those who are 
red about the jaws are given to wine ; this refers to 
the affection, for the jaws grow red when men are 
drunk. Those whose eyes glow red are frenzied with 
rage ; this refers to the affection, for those who are 
mad with rage have red glowing eyes. Those whose 
eyes are excessively black are cowardly ; for it was 
shown above that an excessively black colour signifies 
cowardice. But those who are not excessively black 
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ayav pteXaves aXXd tcXlvovres Trpos to £av06v ^pco/xa 
€vi/jvxol. ol$ 8e ol 6<f>6aXfJLol yXavKol rj XevKoi, 
5 SeiXor icfxivr] yap rd XevKov ^pai/xa SetXtav arj- 
fMitvov. ol be [jlyj yXavKol aXXd x a P 07T ol evifsvxoi* 

aVCL(f)€p€TaL €7TL XloVTCL Kdl deTOV . OLS 8e OLVOJ7TOL, 

fidpyot' dva(f>eperat errl rds alyas. ots $e TrvpwSecs, 

dvCu8€LS' dvCL(f>€p€Tai €771 TOVS KVVaS . OL CO^OO/X- 

fiarot evrerapayp^evovs exovres rovs ocfrdaXpLovs 
10 $€iXoL m dva^eperai errt to rrddos, oti ol (frofirjOevres 
kvwxpoi ylvovr at ^pa>/xaTt ox>x o/xaAa>. ol he rovg 
6<f>daXfiov$ vtiXttvovs exovres Xdyvoc dvacfreperat 

€7Tl TOVS dXeKTpVOVaS KOLL KOpCLKOLS. 

Ol Saoelas exovres rds Kvrjfjias Xdyvoc dva- 
cf>eperat eirl rovs rpdyovs. ol Se Trepl rd crrrjdrj 

15 Kal rrjv KotXlav ayav Saoews exovres ovSerrore 
Trpos rots avTols SiareXovoiv dva(f>eperat eirc rovs 
opvtQas, on ravra rd orrjOr) Kal rr)v KotXlav 
Saovrdrrjv exovaiv. ol rd arrjOrj ipcXd ayav exovres 
dvatSets* dva^eperat irrl rds yvvalKas. eTreiSr) ovv 
ovre ayav Saoea Set etvac ovre ipiXd, r) (JLearj e^cs 

20 Kparlarrj. ol rovs wfiovs Saoets exovres ovSerrore 
Trpos roXs avrols SiareXovocv dva<f>eperaL irrl rovs 
opvidas. ol rov vtorov Saovv exovres ayav dv- 
atSeis- dvafyeperai errl rd Orjpta. ol Se rov avxeva 
oTTtadev Saavv k'xovres eXevdepior dva<j>eperai irrl 
rovs Xeovras. ol Se aKpoyevetot evipvxof dva- 

25 cfyeperat eirl rovs Kvvas. ol Se uvvo<f>pves Svaavtoc 
dvacfyeperat errl rrjv rod rrddovs dfxoiorrjra. ol Se 
tccs" ocfypvs Kareorraapievoi Trpos rrjs pivos, dvevTra- 
Gfxevot Se Trpos rov Kp6ra<f>ov evrjOets' dva<j>eperai 
errl rovs ovs* ol (f>pt^ds rds rpix&s exovres errl rrjs 
Kecf>aArjs SecXor ava^eperai errl rd rrddos, ore /cat 
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but who incline to a tawny colour are stout-hearted. 
Those whose eyes are grey or whitish are cowardly ; 
for a whitish colour has been shown to be a sign of 
cowardice. But those whose eyes are not grey but 
bright are stout-hearted ; witness the lion and the 
eagle. Those whose eyes are wine-dark are glutton- 
ous ; witness the goats. Those who have flaming eyes 
are shameless ; witness the dogs. Those who have 
pale and blotchy eyes are cowardly ; this refers to 
the affection, because men who are terrified turn pale 
with a complexion which changes. But those who 
have gleaming eyes are sensual ; witness cocks and 
ravens. 

Creatures with hairy legs are sensual ; witness 
goats. But those who are excessively hairy about 
the breast and belly never persist long in one pursuit ; 
witness the birds, because they have hairy breasts 
and bellies. Those who have breasts too bare are 
shameless ; witness women. Since, then, they should 
be neither too hairy nor too bare, the midway con- 
dition is the best. Those that have hairy shoulders 
never persist long in one pursuit ; witness the birds. 
Those with a hairy back are excessively shameless ; 
witness the wild beasts. Those whose neck is hairy 
behind are generous ; witness the lions. Those with 
hair on the point of the chin are stout-hearted ; 
witness the dogs. Those with eyebrows that meet 
are gloomy ; this applies to the likeness of the affec- 
tion. Those whose eyebrows fall towards the nose 
and rise towards the temples are stupid ; witness the 
pigs. Stiff hair on the head betokens cowardice ; this 
refers to the affection, for when men are frightened 
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30 ol €K(f)of3oL ytyvo\xevot <f>ptooovow t ol ra$ rpL^dS 
a<f)68pa ovXas exovTes heiXol' dva<f>epeTai em tovs 
AWtOTvas. eTrethrj ovv al re <f>pt£al Kal al o<f)6hpa 
ovXat hetXtav dvacfyepovaw, at aKpovXot dv elev npos 
euifrvxtav dyovaaf dva^epeTat he Kal eirl tov 
ZhXeovTa. ol rod [xercoTrov to Trpos rfj Ke<f>aXfj 
dvaoreiXov exovTes eXevQepior dva<f>epeTat eirl tovs 
XeovTas. ol eirl rrjs Ke<f>aXrjs tt poo7re<f>VKv Las 
exovres rds rplxas enl tov fjieTdorrov Kara ttjv 
siSapiVa dveXevdepoi- dva(j>epeTat eirl ttjv 677 -en pin etav y 
OTt hovXorrpeTTes to (fyaivofJievov . 

MaKpoj3d[JLCDV Kal /3pahv/3dfAOJV €17] dv VO)9p€7TL 
0€Trj$ TeXeOTlKOS , OTt TO fiaKpd fiatV€LV aVVGTlKOV 

6 to /3pahecos he fieXXrjTLKov. /ipaxvfidfxwv fipaSv- 
f$d{MOv vcodpeTTtdeTrjs ou TeXeaTtKoSy on to fipaxea 
fiatvetv Kal fipahews ovk dvvoTtKov. fJLaKpopdfxajv 

TaXV^dflCOV OVK eTTiOeTLKOS, TcXeUTLKOSy OTt TO nev 

Taxos TtXeoTtKoVy r) he fJLaKpoTTjs ovk dvvoTtKov . 
fipaxvf3d{icov Taxvfidjjicuv eiriOeTtKoSy ov TeXeoTtKos* 
10 Ylepl he x €L P°s KaL 7TrjX €OS Ka * L ^P^X^ ovo? <f>opas, 
al avTal dva<f>epovTat. ol he toi? ajfjcots eVt- 
oaXevovTes opdols eKTeTafievots yavpoaXd^oves 1 ' 

dva<f)€p€TaL ETtI TOVS t7T7T0VS. ol T0Z$ WfJLOLS 

eTrevuaXevovTes eyK€Kv<f>oT€s fieyaXo^poves' dva- 
(f)ep€Tat eirl tovs XeovTas . ol he TOtS TTOolv i£- 

15 eo-Tpa/x/xeVot? TTopevofievot Kal Tats KvrjfJLais 9rjXels 2 ' 
dva(j)€p€Tat €ttI to.? yvvacKas. ol he Tots aajjiaat 
TreptKXojyLevot Kal evTpif36[JL€vot KoXaKes' dvacfyepeTat 
cttI to Trddos. ol eyKXtvofxevot els ra he£ta ev tw 
7Topevea9at Ktvathof dva<f>epeTat em Tr\v Itt terpen etav . 
Ol evKivrjTovs tovs ocfyOaXfAovs exovTes o£eis, 

20 dpTraGTLKot' dva<f>epeTat eirl tovs lepaKas. ot OKap- 
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the hair stands on end. Those with very woolly hair 
are cowardly ; this applies to the Ethiopians. Since, 
then, excessively woolly hair betokens cowardice, hair 
which curls at the ends tends towards stout-hearted- 
ness ; witness the lion among others. Those in whom 
the hair on the face near the head curls back- 
wards are liberal ; witness the lions. Those whose 
hair inclines to grow down from the head towards the 
nose are mean ; this is appropriate, as this appear- 
ance gives a servile look. 

The man with a long, slow step is a slow starter but 
carries on to the end, for a long step implies a good 
beginning, and a slow one procrastination. The man 
with a short, slow step is a slow starter, but does not 
carry on to the end, for a short and slow movement is 
poor at accomplishment. A man with a long quick 
step is a slow starter, but carries on to the end, 
because swiftness ensures finishing, but length is not 
good at starting. The man with a short quick step 
starts well but does not last. 

As to the carriage of the hand, arm and forearm, 
the same principles apply. Those who swing from 
side to side with straight stiff shoulders are bluster- 
ing ; witness horses. But those who stoop forward and 
swing their shoulders are high-minded ; witness the 
lions. Those who walk with feet and legs turned out 
are effeminate ; this applies to women. Those who 
swing and bend the body from side to side are 
flatterers ; this applies to the affection. Those who 
incline to the right in their movements are morbid ; 
this is appropriate. 

Those who have sharp, quick moving eyes are 
rapacious ; witness the hawks. Blinkers are cowardly, 

1 ya^eayKwves B. 2 flijAcwnj B. 
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SafivKTou SeiXoi, on iv rots' Sfifiacn rrpcora rpirrov- 
rai. ol KanXXatvovres wpalol 1 re, Kal ots to 
erepov f$X£<f>apov iTnfiefir)K€. rols 6<f>6aX{iols, Kara 
fieaov rijs oifjeojs iorrjKvlas, Kal ol vtto f}Xitf>apa TCL 
dvco ras oxfjlas dvdyovres , (jlolXolkov re fiXerrovres , 
25 Kal ol ra fiXecfaapa iinfiefSXr] Kores, SXcos re rrdvres 
ol (jlglXclkov re Kal 8iaK€xvpL€vov fHXerrovres, dva- 

<f)€pOPTCU €7Tl TTjV €7T ITT p€7T €l(XV Kal TcLs" yWatKaS* 

ol rovs 6<f>daXfjiovs Sid ovxyov ^poVou Ktvovvres, 
exovres re fidpLfia XevKcopcaros errl rco 6<f)6aX(jLa>, 
cos rrpooeorrjKoras } ivvoiqTLKOL' dv yap rrpos rivi 
30 evvota G(f)6Spa yevryrai r) ifsvxr), lorarai Kal r) o^ts*. 
Ol fieya (j)covovvres fiapvrovov vppLoral' dva- 

<f)€p€Tat €7rl TOVS OVOVS . OGOL §€ (fxjQVOVOLV djTO 

fiapeos dp^dfievoc, reXevrcoai Se els d£v, SvoOv- 
fjuKol, ohvprar dva^eperat €77 1 to us* fiovs Kal irrl 
8 5 ro rrperxov rfj (f)tovfj. oooc Se Tats" <f>covals d^elats 
fjLaXaKals KeKXaopbevais StaXeyovrai, KtvouSot* dva- 
813 b (f)€p€rat irrl ras yvvaiKas Kal enl rr)v erTiTTperteiav . 
oooc fiapvrovov (f>covovcn fieya, fir) rrerrXeyfjievov, 
ava^eperai irrl rovs evpcoorovs Kvvas Kal irrl 
rrjv emrtpeTTeiav. octol pLaXaKov drovov <f>tovovcn, 
6 TTpaeis' dva<f)€p€rai irrl ras ots. oooc Se (f>covovoiv 
6£v Kal €yK€Kpayos, p.dpyoi* dva<j)eperai irrl ras 
atyas. 

Ot fiLKpol dyav duels' rrjs ydp rod alfiaros (f)opas 
fjiLKpop rorrov Karexovorjs Kal at Kivrjcreis ra^i 
dyav d<f)iKvovvrai irrl ro (f>povovv. ol Se dyav 
10 fieydXoL fipaSeis' rrjs yap rod atfiaros <f>opds fieyav 
rorrov Karexovorjs at Kivrjoeis fipaSews d<f)LKvovvrac 
irrl ro <j>povovv. ooot tow paKptbv £rjpais oap£l 
KexprjfievoL eiow rj /cat xpd)piOioiv y a Sid OeppLorrjra 
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for the first movement of flight starts with the eyes. 
Those who glance sideways are the youthful, and so 
are those with whom one eyelid droops over the eyes, 
when the centre of the eye is motionless, and those 
who look upwards from underneath the eyes with a 
soft glance, and those who roll the eyes upwards and 
generally all those who have a tender and liquid 
glance, witness both appropriateness and women. 
Those who move the eyelids at long intervals and 
have a tinge of white in the eye which thus seems 
steady a are pensive ; for if the mind is intensely 
concentrated on any thought the eye stays still. 

Those who have a deep, braying voice are insolent ; 
witness the asses. But those whose voice begins 
deep and ends on a high-pitched note are despondent 
and plaintive ; this appli es to cattle and is similar to the 
voice. But those who talk with high-pitched, gentle 
and broken voices are morbid ; this applies to women 
and is appropriate. Those who have a loud, deep 
voice, with a clear note, may perhaps be compared to 
brave dogs and are in conformity with their nature. 
Those who have a soft, toneless voice are gentle ; 
witness the sheep. Those who have a shrill, raucous 
voice are gluttonous ; witness the goats. 

Excessively small men are quick ; for as the 
blood travels over a small area, impulses arrive very 
quickly at the seat of the intelligence. But the ex- 
cessively large are slow ; for as the blood travels over 
a large area the impulses arrive slowly at the seat 
of the intelligence. Small men with dry flesh and a 
complexion which is due to the heat of the body, 

° Both ms. reading and translation are unsatisfactory. 



1 AcariAAavTiajpiav B. 
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rols acofxaaiv imylvovrai, ov8ev diroreXovow ov<rr)$ 
yap rrjs <f>opas ev puKpa> Kal ra^eta? Sta, rd rrvp- 
15 (x)hc£ y ovheirore Kara ravrdv ion to <f>poveiv, aAAd 
clAAot* eV aAAaji>, rtplv to virepexov rrepdvai. oaot 
Se rwv fieydXcop vypatg oap£l Kexpr]p>evoi, r) Kal 
XpoofJLacriv a Sta ifjvxporrjra iyylvovrai, ovoev im- 
reXovoiv ovcrrjs yap rrjs <f>opas iv p,eydXcp romp 
Kal fipaSelas Sta rrjv i/jvxporrjra, ov avvavvei a<f>- 

20 lKVOVfl€VT)V €77t TO (j>pOVOVV . OOOl Be TQJV pLIKpQJV 

vypais oap£l KexprjpievoL elal /cat XP^I 10 - 01 Sta 
i/jvxpdrrjra, ylvovrai imreXeoriKol' ovcrrjs yap rrjs 
Kivrjaecos iv piKpcp, to SvoKivrjrov rrjs Kpdaecos 

GVjJLjJL€TplaV 7Tap€<JX € t O TTpOJTOV iirtreXeiv. oaot he 

ra)v fieydXojv ^rjpacs oap£l KexprjjJLevoL elol Kal 
25 xpaS/xaai Sta deppLorrjra, ylvovrai eTTireXeoriKol Kal 
alo8rjriKol' rrjv yap rov ^leyeOovs virepfioXrjv oap- 
kojv re Kal xP < * J l xaro S V deppb6rr]s rjKeaaro, wore 
ovfifierpov elvat Trpds to iTTireXelv. rd fxev ovv 
pLeyeOeatv VTrepfidXXovra rwv owpidrwv r) apiiKpo- 
rrjotv eXXeiTrovra, ws rvxdvra imreXeariKd ion 
30 /cat ws dreXrjj eiprjrai. r) Se rovrcov fieorrj <f>voi$ 
npos rag alodrjoecs Kparlorrj Kal reXeariKwrdrrj , 
ots dv €7Ti6rjraL- at yap Kivrjoets ov Sta, ttoXXov 
ovoat pqSlws d<f)LKvovvrai rrpos rov vovv ovoal re 
ov Kara piiKpov VTrepxojpovoiv. wore rov reXew- 
rarov npos to iTTtreXelv re a dv rrpoOrjrai Kal 
85 aloddveodai fieXXovra p^erpiov Set elvat to p,eye6os. 

814 a Ot dovpLpuerpoL iravovpyov dva<f>eperat irrl ro 

rrddos Kal rd drjXv. el yap ot dovpt,pt,erpoi rravovp- 
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never accomplish anything ; for as the blood travels 
in a small space, and yet travels fast because of its 
feverishness, the thinking can never be consistent, 
but travels first in one direction and then in another, 
before it has accomplished its outstanding purpose. 
But large men with moist flesh, or a complexion which 
is due to the coldness of the body, accomplish nothing 
either ; for as the blood travels in a large space, and 
slowly because it is cold, it does not reach the seat of 
the intelligence whole. But small men with moist 
flesh and a complexion due to coldness do accomplish 
their purpose ; for, as the movement takes place over 
a small area, that part of the mixture which moves 
with difficulty makes a balance so as to accomplish 
its initial object. Large men with dry flesh and a 
complexion due to heat accomplish their purposes 
and are sensitive ; for heat of flesh and complexion 
has counterbalanced the excess of size, so that the 
whole has achieved the balance necessary to accom- 
plishment. We have, then, explained both excess 
in size of body and deficiency due to smallness, how 
they chance to be good at accomplishment or in- 
effective. With regard to the senses the condition 
midway between these is best and most complete, 
for those to whom it belongs. For the impulses 
reach the seat of the intelligence easily, as they 
have not far to travel ; and do not overshoot it, 
because they move in too small a space. So that the 
man most completely able to accomplish whatever 
task he sets before him and the man most likely to 
be sensitive is the man of moderate size. 

Ill-proportioned men are scoundrels ; this applies to 
the affection and to the female sex. If the ill-propor- 
tioned are scoundrels the well-proportioned would 
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yoi, ol GvfijjLerpoi SIkclloi dv elrjoav Kal dvSpetoL. 
rrjv 8e rfjs avfifierpias dva<j>opdv rrpos rrjv tcov 
GiOjidrcov evaywylav Kal eu(f>vtav dvoLOTeov, dAA' ov 
6 7Tpos rrjv rov dppevos ISeav, warrep iv dpxfj St- 
XjpeOr}. kolAcos S' e^et Kal Trdvra ra arjjjLeta, oaa 
Trpoeip-qrat, dva<f>ep€Lv iirl rrjv iTTLTrpiireiav Kal els 
appev Kal 8rjXv ravra yap TeXeojrdrrjv Stalpemv 
Sifjp-qrai, Kal iSe^ 7 ) appev BrjXeos SiKatorepov Kal 
dvSpeiorepov Kal oXcug elirelv aficivov. iv aTraGrj 8e 
814 b rfj rwv G7]fi€LO)v eKAoyfj erepa iripoyv crrj pieTa fl&A- 
Xov 8-qXovaiv ivapywg to VTroKelfievov. ivapyi- 
arepa Se ra iv iTTtKatpordroLS tottols iyyivojieva. 
eTTLKatporaros Se tottos 6 irepl ra ojijiard t€ Kal 

* TO fJL€TW7T0V Kal K€<j)aXrjV Kal TTpOOWTTOV, $€VT€po$ 

§€ 6 7T€pl Ta OTrjdrj Kal wfiovs, eireiTa Trepl tgl 
UKeXrj re Kal 7ro8as" ra Se irepl ttjv KoiXiav ^Aaora. 
oXojs Se €ltt€lv ovtol ol to7tol ivapyioTara orjfjLeia 
TrapexovTaL, i<f>* cSv Kal <f>povtfoea)s ttX€lgtk)s em- 
7r/)€7T€ta yiverai. 
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naturally be just and courageous. But one must 
refer the standard of good proportion to the good 
treatment and good habit of tne body? and not merely 
looking to the male type, as was laid down to start 
with. But it is a good thing to refer all the signs 
which have been mentioned both to natural con- 
formity and to the male and female sex : for this 
makes the most complete classification, and the male 
sex has been shown to be juster, braver, and, speaking 
generally, superior to the female. In all selection of 
signs some give a much clearer demonstration of the 
subject than others. Clearest of all are those that 
appear in the most favourable position. The most 
favourable part for examination is the region round 
the eyes, forehead, head and face ; secondly, the 
region of the breast and shoulders, and lastly that of 
the legs and feet ; the parts about the belly are of 
least importance. Generally speaking, these regions 
supply the clearest signs, in which there is greatest 
evidence of intelligence. 
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The two books included under this title present 
more than the usual difficulties. They were not 
written by Aristotle in their original form ; moreover 
the text of Bekker is very far removed from the 
original Greek. This was first translated into Arabic, 
and then into Latin. The present Greek text is a 
somewhat poor translation of the mediaeval Latin 
copy, which was itself an inferior translation of the 
Arabic. Still it has seemed best to translate the 
Greek text, as we have it, while admitting that it is 
often unsatisfactory, and sometimes unintelligible. 
In spite of these difficulties the books contain some 
things of great importance, especially the discussion 
on sex in plants. 
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815 a 

10 I. C H ^curj iv rots £,4>ois Kai iv rots <f>vroi$ evpeOr}. 
dAA* iv fiev rots ^cools cpavepd Kai 7rp68rj\o$, iv 
rots cpvrots Se K€KpvfjLfji€vrj Kai ovk ipi(j>aviqs • els 
rrjv ravrrjs yovv fitfiaLtooiv ttoXXtjv dvdyKrj icrrl 
^rjrrjoiv TrpoTjyrjcracjBau. avviararai yap rrorepov 

15 exovoiv rj ovxi ra cf)vrd i/jvxrjv Kai Svvapuv iiri- 
dvybias SSvvrjs re Kai rjSovrjs Kai SiaKpioetus. 
1 'Ava^ayopas jxev ovv Kai ^JZpLTreSoKArjs iiridvpLia 
ravra KiveiaOai Aeyovoiv, alaOdveaOai re- Kai 
Xvireiodai Kai rjSeodat, hiafiefiaiovvraL. cov 6 fiev 
1 Ava^ayopas Kai £a>a etvai Kai jjSecrOai Kai Avnet- 

20 udai et77€, rfj re dnoppofj rcov <f>vXka>v Kai rfj 
av^rjuei rovro iKXafxfidvcoVy 6 Se 'EfjLTreSoKArjs yevos 
iv tovtols K€KpafjL€Vov elvai iho^aaev. cbaavrajs 
Kai 6 HXdrojv inidvp^etv fxovov avra Sta rrjv o<f>o- 
hpdv rrjs OpeTrrtKrjs owdfiecos dvdyKrjv ecfcrjaev. o 
idv overall) , jjoecrOai ovrws avra Kai Avrretodai 

25 aloddveodai re GvpLcfia>vov earai. av Se avaralrj 
rovro, rco imftvixetv y el Kai del rep vttvlo dva- 
Krcovr at Kai iyelpovrac rats iypr\y6p(jeoi y ov^tovov 
eorat. woavrcos Kai idv ^rjrrjaajfJLev el ttvotjv koI 
yevos if< avyKpdoecog expvaiv t) to ivavriov, rroKky\v 
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BOOK I 

I. Life is found in animals and plants. But in what is 
animals it is patent and obvious, whereas in plants it pfj^ 
is hidden and not clear. To establish its existence 
requires considerable research. The question at issue 
is whether plants have or have not a soul, and a 
capacity for desire, pain, pleasure, and discrimina- 
tion. Anaxagoras and Empcdocles maintain that 
plants are moved by desire, and they assert emphati- 
cally that they can feel and experience both pain and 
pleasure. Anaxagoras says that plants are animals, 
and feel both pleasure and pain, concluding this from 
the fall of their leaves and from their growth ; 
Empedocles supposed that the two classes ° were 
mixed in plants. Similarly Plato averred that plants 
must know desire, because of the extreme demands 
of their nutritive capacity. If this were established, 
it would be in accord with it that they should really 
know pleasure and pain, and that they should feel. 
And once this is established, it will be in accord with 
it that plants should know desire, if thev ever have 
sleep and are aroused by awakening. Similarly again, 
if we inquire whether they breathe, and whether they 
are born by a union of the sexes or otherwise we shall 
0 i.e. plants and animals. 
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<Xy T7JV 7T€pl TOVTOV dpLCpt^oXtaV Kal fJLCLKpaV 7TOlljotO- 
30 fJL€V T7JV ^rfTTjOLV. TO Se TO. TOLCLVTOL TTapaXtpbirdvetV 

Kal firj evavaXtorots irepl rd Kad* eKaarov epevvats 
evStarplfietv rrperrov eurtv. rives Se €X €tv ijjvxds rd 
<f>vrd etirov, ort yevvaoQat rpecpeadat Kal av^dve- 
o8at, ved^etv Kal ^(Xod^eiv yr\pa re StaXveodat 
redeajprjKaaiv, eTTeiirep ovhkv di/jvxov ravra pterd 
S5 t(a>v cfivrtov e^ei Kotvd. Slotl Se ex ov(JL ravra rd 
ford) Kal to einQvp,tq cboavrcos Karex^vdat eVi- 
orevov. 

b 10 'AAAa 7Tpwrov rots tf>avepots> etra Kal rots KeKpvpt- 
ptevots aKoXovdrfatoptev . Xeyoptev rolvvv cos edv el 
T6 rpecf>erat y yj^rj Kal eiridvpLet, Kal r}hvverat ptev rto 
Kopco, \v7Teirai Se ore iretva' Kal ovk ep.ntrrrovotv 
avrai at Stadeaets ei firj pterd atcrOrjoecos . rovrov 
dpa 6avp,dotos /xeV, ov ptrjv <f)avXos rrXavarat cfko- 
15 ttos 1 , os Kal rd <f>vrd aloOdveodai Kal eTTtdvptetv 
i86£aaev. 6 Se 1 Ava^ayopas Kal 6 ArjptoKptros Kal 
6 'JLfJLTreSoKXrjs Kal vovv Kal yvwaiv etirov er^eiv rd 
cpvrd. rjptets Se rd rotavra cos <f>avXa aTTorpe7r6- 
ptevot rco vytet evarcoptev Xoyto. Xeyoptev ovv on rd 
20 cpvrd ovre eniQvp,lav oiire ataOrjOiv exovotv. rj yap 
eTTidvfjila ovk eartv el pur) atadtfoecos, Kal to tol? 
r/pterepov Se deXrfptaros reXos 7rpos rrjv atodrjoiv 
airoor peeper at. oi>x euploKopL€v yovv ev rots rotov- 
rots aicrOrjcrtv ovre pteXos alodavopuevov, oiire optoto- 
mrjra avrov, ovre etSos htcoptopievov > ovre rt 

25 aKoXovdoV TOVTLp, OVT€ r07TtK7]V KtVTjOlV > OVTe 6S6v 

TTpos rt ala9r]r6v > oiire orjptetov rt St* ov av 
Kptvtoptev ravra atoQ-qotv e^eiy, Kadcos orjpteta St' 
cov eTTtardpieQa ravra Kal rpecpeadat Kal av^dveadat 
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have considerable doubt on the question, and shall 
have to prosecute a long search. But it will probably 
be wise to pass over such questions as these, and not 
to spend time on wasteful inquiries into these details. 
Some maintain that plants have souls, because they 
have watched them born, being fed and growing, 
be young and grow green, and perish through old 
age, on the ground that no soulless thing shares 
these experiences with plants. And because plants 
have these experiences, they believe that on similar 
grounds they must be influenced bv desire. 

But let us follow their obvious characteristics first Previous 
and their hidden ones afterwards. We have quoted theones - 
the belief (of Plato) that if anything receives food, it 
also desires and has pleasure in satiety, and suffers pain 
when it is hungry ; moreover these conditions do not 
occur except in combination with sensation. Plato's 
theory is marvellous, though its errors are not slight, 
I mean the theory in which he supposed that plants 
could feel and desire. But Anaxagoras, Democritus 
and Empedocles said that plants have intelligence and 
can acquire knowledge. Let us dismiss these theories 
as trivial and abide by sound reasoning. We main- 
tain, then, that plants know neither desire nor sensa- 
tion. For desire cannot exht apart from sensation, 
and the accomplishment of our will depends upon 
sensation. Now in plants we find no sensation, nor 
any organ which can feel, nor anything in the least 
like it, nor any differentiated form, nor anything 
issuing from it, nor any local movement, nor any 
method of approach to sense apprehension, nor any 
sign by which we could judge that plants have sensa- 
tion, corresponding to the signs by which we know 
that they are nourished and grow. Even this is not 
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€VpLGKOfl€V. OVO€. UVvluTQLTai TTQLp* TJfAtOV TOVTO €1 
flTJ StOTi TO dp€7TTLKOV Kdl aV^7]TLKOV VOOVfieV fiepTj 

80 etvat rrjs faxy^- drrorav yovv to rotovrov cj)vr6v 
evpLCFKWfiev rt fiepog ipvxrjs rotavrrfs iv eavrw e^oy, 
e£ dvdyK-qs voovptev Kal i/fv)(r)v ^X €lv avTO * 0T€ °^ 
arepetrat aladrjaeojs, rore alaQ-qrtKov avro ptr) 
etvat ptr) iyyxjapetv ov Set* rj yap ataO-qats alrta 
iarlv iXXdpufjeajs £torjs. to Se BpeirrtKov alrta 
iartv av^rjaews rrpdy pharos Titos' £a)vros. 

35 Avrat Se at 8ta<f>opal rrpofiatvovotv iv rq> rorrtp 
tovtco, ort 8vo)(€p€s iv ravrto ptera^v t,ajrjs Kal rrjs 

816 a areprjaews avrrjs fJiecrov tl KaraXafietv. etrtot Se 

rt$ av ws eVet to (j>vr6v £wv iartv y rjSr] rovro Kal 
£o)ov etrrotptev av. ovSafitbs. Kal yap Svai'orjrov 
iart rrjv htotKTjotv rov (j)vrov drroStSovat rfj St- 
otKrjaet rrjs tfjvxrjs T °v £ojou. to yap ra <f>vra 
& TOt5 tjjv aiTo$>aoKov ovrtos, rovro iartv ort ovk 
alaOdvovrat. Kal yap elat Kat rtva £<£>a yvwaews 
iarep-qpteva. eVet Se r) tfrvots rr)v rov £wov lojrjv 
iv rw davdrcp <j)6etpovaa> rrdXtv iv rtp ISttp yevet 
ravrrfv Std yeveaetos avvrr\pet ) Trdvrrj davpL(j)a)v6v 
iartv tva pteaov ipafjvxov re Kal difjvxov dXXo rt 

10 fiiaov rtOcoptev. iTTtardpteOa Se ort Kat ra Koyxv- 
Xtd elat £a>a, yvojaeajs iareprjpteva, StoVt elal <f)vrd 
iv ravrto Kal £aia. ptovr) dpa r) ataOrjats iartv 
alrta St i)v ravra Xeyovrat £a>a. ra yap yevr) 
otooaat rols olKetots etSeatv ovoptara Kal optaptovs, 
ra Se etSrj rots olKetots dropiots ovopiara. Set re 

15 to yevos eV pitas Kat Kotvrjs alrtas etvat iv rots 7roX- 
Xots, Kal ovk eV noXAajv. 6 Xoyos Se rrjs alrtas, 



° Aristotle is of course wrong about shell-fish, but his 
146 



ON PLANTS, I. i. 



established among us except because we are aware 
that the nutritive and growing faculties are parts of 
the soul. Whenever, then, we find that a plant of this 
kind has within it some part of the soul, we necessarily 
know that it also has a soul ; but when it is lacking in 
sensation, then we have no right to maintain that it 
is a thing of sense ; for sensation is responsible for 
the illumination of life. But the nutritive part is the 
cause of the growth of every living thing. 

These differences of opinion are produced at this is there 
point because it is difficult to find a condition inter- mediate 
mediate between the presence of life and the absence ^f t ^ een 
of it. One might argue that since the plant is a having and 
living thing, we are at once entitled to call it a living ^o^*" 18 
creature. But this is not so. For it is difficult to 
assign the constitution of a plant to the constitution 
of the soul of an animal. Men's reason for denying 
life to plants is that they do not feel. For there are 
some animals that lack cognition. But since nature, 
which destroys the life of the animal in death, again 
watches over this life in its proper type by birth, it 
is quite inconsistent to assume any state intermediate 
between what has and what has not a soul. Now we 
know that shell-fish are living creatures, but lack 
cognition, because they are both plants and animals 
at the same time. a Sensation, then, is the only test 
by which the term living animals is assigned. For 
genera give names and definitions to their own 
proper species, while the species give names to the 
proper individuals. Now genus must depend on one 
common cause in many individuals, and not on many. 
The principle of the cause upon which the genus is 

perception that there is an intermediate state between plant 
and animal life is sound : e.g. the Mycetozoa. 
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St' rjv fiefiaiovrai rd yevos, ov rep Toypvri earl 
yvcoptiMos. ttoXiv elal ^cpa direp orepovvrat yevovs 
drjXeos, erepa direp ov yevvcoatv, erepa duep Kivqoiv 
ovk exovcrw Kal elolv dXXa 8ta<j)6pa>v ^poypidrwv , 

20 Kal eloi nva a tfolovgl tokov eavrots dvdfxoiov, 
eloL re dXXa a av£dvovo~iv eK rrjs yrjs r) £k SevSpcov. 
tls ovv eorlv rj dp^rj rj ev rfj iftvxfj T0 ^ ^4 >ov > TL 
dXXo el fir) to evyeves ^cpov, o rov ovpavdv irepi- 
oSevet t rov rjXcov, rd dor pa Kal rovs TrXdvrjras, rd 
dird rrjs eveipfjLevrjs e^corepiKa dfMfiifioXlas , a Sr) 

25 Kal aTraOrj elolv; rj yap a'loOrjcrts rcov alodavo- 
\ievcov Trddos. Icrreov Se Kal on ovk exovoi rd 
<f>vra Kivqoiv e£ eavrcov rfj yap yfj elol 7Te7rrjy6ra, 
r) Se yrj aKLvrjros icrri. ovXXoyiocoyLeQa rolvvv 
rroOev av ravrrj ^torj, iva iroirjocoiiev Kal avrd 
aloOrjriKa. ov yap rrepcex^c ravra ev irpayjia koi- 

30 vov. Xeyopuev Se on rrjs ^corjs rcov ^cocov Kowr\ 
eonv atria r) aloQr}cns* avrrj Se iroiet SiaKpioiv 
\ieoov ^corjs Kal Qavdrov. 6 ovpavds Se. errel e^ei 
SloIkt]oiv evyeveorepav Kal d^toXoycorepav rrjs 
rjfierepas SiOiKrjoecos t aTTepLaKpvvOrj rovrcov. Set 
rolvvv Iva ro £cpov rd reXeiov Kal rd rfXarrcopuevov 

35 exj) ti kolvov Kal rovro eorlv 6 okottos rrjs £>corjs. 
rfj ravrrjs yovv ore privet Set Iva ttcls ns airoxtopfj 
rcov rotovrcov ovofidrcov, on ovk eon fieoov. r) he 
^corj eon jieoov ro yap difjvxov ovk e^ei ^ V XV V 
ovSe ri rcov fxepwv avrrjs. rd Se chvrdv ovk eonv 
eK rcov orepovfievcov ifjvx^S, on ev avrcp earl n 

40 fJiepos ifjvxrjs' aAA' ovk eon ^cpov, on ovSe aloOiqois 
816 b ev avrco. e^epx^rai Se eK ^corjs els f^r) ^corjv Kara 
fipaxv, cos Kal rd Kad* eKaarov. SwdfieOa Se Kal 
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based is not recognizable by a chance symptom. 
Again, there are animals which possess no female sex, 
others again which do not beget, and others which 
have no power of movement ; others, again, which 
differ in colour, and others still which have an off- 
spring unlike themselves, and others still are born 
from earth or trees. What then is the principle of 
the soul in the living creature ? What else but what 
makes the noble, animal, which goes through the 
heavens, the sun, the stars and the planets, which are 
raised above the perplexities involved and are not 
liable to be affected ? For sensation is an affection 
of those that can feel. But one must recognize that 
plants have no movement of themselves ; for they are 
fixed in the earth and the earth does not move. Let 
us, then, calculate whence this life is derived, in order 
that we may assume them sentient. For no one 
common characteristic embraces them all. We sav, 
then, that feeling is the one common cause of life in 
living creatures. It is this which makes the dis- 
tinction between life and death. The heavens, since 
they have a constitution nobler and more considerable 
than ours, are far removed from life and death. Now 
the animal must have some characteristic which is 
perfect in itself, but inferior to them. And this is 
the criterion of life. In the absence of this every 
individual must forfeit the title, for there is no inter- 
mediate state. But life itself is really an intermediate 
state ; for the soulless has no soul, nor any of the 
parts of the soul. But the plant does not belong to 
the class which has no soul, because there is some part 
of the soul in it, but the plant is not a living creature, 
because there is no feeling in it. But the transition 
from life to not-life is a small one in individual cases. 
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dXXws Xeyecv, ore eonv epupvxov to c^vtov, kol ov 
Xeyofiev on aifivxov. el exei Se $vxh v > °^ Aeyo/xcv 
on Kal nva rj8r} exec a'loOrjocv. TTpdyfia yap to 

b Tp€<j>6{Ji€vov ovk eonv dvev i/jvxfjs. nav 8e ^toov 
€X€t ipvxrjv. to Se ((>vt6p ioTiv aTeXes TTpay/xa. 
ttolXlv to ^wov e^et {jLeXrj SuvpicrfJieva, to <f>VTOv 
aStoptOTa. ^X ei ^ ^A^v olKeiav Kivtfoeajs, rjv exet 
iv iavTU). tt&Xlv SwdfieBa Xeyeiv to <f>VTa ipvxty 

10 €.X €iV > ° Ti faxi £° TIV V TTOLovoa iv avTotg yevvdoQai 
rds Kivrjoets. iTTidvjjLia Se Kal Kcvrjacs r) iv tottols 
ovk eornv el fir} Kara aloOrjcreajs - ttolXcv to eXKecv 
Tpo<f>rjv ioTiv it; apx^S </>voLKfjs, Kal tout' avTO ioTi 

TO KOLVOV ^CpOV Kal (f)VTOV . OVK €GTQl (f)pOVTLS €7TL 

Tjj eXKvoet Trjs Tpo(j>fj$ alo9rjoea)S to irapdirav, otl 

15 TTaV TO Tp€<f>6fJL€VOV XP^ €L € v T fj olK€LCL TpO(f)fj 8lJO 
TTOLOT^T OJV TtVLOV, depfJLOTTJTOS <f>r)fJU Kal ipvxpoTrjTos' 

Kal Sta tovto SetTat Tpo<f>rjs vypas opuolojs Kal 
£rjpas m r) he depixoTrjs Kal r) ipvxpoTrjs evpioKeTai iv 
fipojfJLaoi £r}pols Kal vypots. ovSefita 8e twv toiov- 
tojv <f>voewv ^cupt^TOt Trjs ovfifJieTOXov avTrjg. Sid 
20 tovto yap Kal rrpojTOJS eyeveTO r) Tpo<f>r) tw Tpe<f>ovTi 
ovvex'rjS ecos Kal els avTrjv ttjv ojpav Trjs <f>6opas' 
Kal 6<j>elXovoL ^p7jo-0at TavTrj to ^tpov Kal to <f>vTov 

TOLaVTTJ OTTOLOV ioTLV €KaT€pOV aVTWV . 

II. Ac€pevvqoa>iJL€v ovv Kal tovto, o 7Tpor)yr}oaTO 

€V TO) r)fX€T€pCO XoytO, 7T€pl iTTldvfJLtaS <$>VTOV Kal 

25 KLvrjoecos avTov Kal iftvxrjs ISlas, Kal ei tl ava- 
XveTat air* avTov tov <f>vTov t ooov els TTvorjv. 'Ava£- 
ayopas yap etrre TavTa exeiv Kal Trvor)v. Kal ttojs, 
eluep evploKOfiev ttoXXol ^cva /jltj e'xovTa ttvo7\v 3 Kai 
tt&Xlv evploKo\xev aKpifiws otl to <f>vTa ovTe vtt- 
vojttovolv ovTe yprjyopovoLV . to yap yprjyopetv 
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But we can describe it otherwise, and say that the 
plant has a soul and not say that it is soulless. But, 
even if it has a soul, we do not admit that it has any 
feeling. Anything that is nourished cannot be with- 
out soul. Every living creature has a soul. But the 
plant is an incomplete thing. Again, the animal has 
differentiated parts, but the plant undifferentiated. 
The animal, again, has its own proper machinery of 
movement, which it contains in itself. Again, we can 
say that plants have a soul, because it is the soul in 
them which enables them to generate movements. 
But desire and movement in space cannot exist apart 
from sensation. Again ; the absorption of food is part 
of the principle of the plant's nature, and this is a 
characteristic common to animal and plant. But 
there will be no implication of sensation in the absorp- 
tion of food, because everything that feeds requires 
two qualities in its proper food — I mean heat and 
cold ; for this reason it requires both moist and dry 
food ; and heat and cold are found in dry and wet 
foods respectively. Now none of these natures is 
ever separated from its partner. Consequently food 
is being supplied continuously to the feeder, until it 
reaches its season of decay ; and both plants and 
animals must employ food of the same kind as the 
elements of which each of them is composed. 

II. Let us now inquire into a question which The 
has occurred before in our argument, about desire, jj'^j 
movement and individual soul in plants, and whether 
anything is given off from plants, for instance in 
breathing. Anaxagoras maintained that plants do 
breathe. But how can this be, seeing that we find 
many animals that have no breath, and again (to be 
exact) we find that plants neither sleep nor wake ? 
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30 ovhiv ioTLv el per) oltto ^Ladeoecos rrjs alcrdrjoecos , to 
Se V7tvwtt€lv ovSev el fir) doOeveLa avTrjs' Kal ovx 
evpiCTKerai tl tovtcov iv 7TpdyfiarL Tpe<f>opLevtp [xev 
7rdaats wpaLS Kara Slolkttjolv \ilav, iv rfj oiVeia Se 
<f>v(7€L firj alo6avopLevcp. to yap t,a>ov ore Tpe'^erai, 
tl ovpi^alveL; to dvafialveLV dvaOvpbiaoLV arro Trjs 

85 TpO(jj7]S 7TpOS TTJV Ke$aXr\V aVTOV, Kal V7TVO)TT€LV 

ivrevOev 7rdvTws' Kal OTav KaTavaXcoOfj rj dva- 
QvpLLaats rj dvafialvovoa irpos ttjv KefaXijv, tot€ 
yprjyopet. ev tlgl Se twv £,ojojv ioTiv avTTj rj 
dvadvpLLaoig ttoAAt}, Kal t€ojs oXlyov vttvwttovolv. 
6 Se vvoTaypios ion ovvox^j Trjs KLvrjoews , rj Se 
40 ovvoxr} ttoXlv -qpefjila ir pay pharos KLVovp^evov. 

n O Se /xaA terra Kal Kvptws earl £rjT7)Teov iv 

817 a TaVTT) T7j iTTLOTTIjXrjy TOVTO iorlv OTT€p 66776V O 

'E^eSo/o^?, rjyovv el evploKerai iv tols (frvrots 
yivos OrjXv Kal yevos dppev y Kal el eorLV el&os 
K€Kpa\iivov eV tovtcov twv 8vo yevdjv. Xeyopiev 
tolvvv oti to dppev, ore yevva, els dXXo yevv&y Kal 
5 elolv dfjL(f)OJ Ke)(wpiop,€va drr 9 dXXrjXcov. eVei yovv 

€VpLOK€Tai iv TOLS (f)VTOLS OTL 6^61 TO, <f>VT(i yeVOS 

dppev Kal OrjXv, Kal 7rdvTa>s to /xev dppev earl 
Tpaxvrepov Kal OKXrjpoTepov Kal pidXXov (f)plooov } 
to Se OrjXv doQeveorepov Kal Kapiro<f)6pov 7rXeov, 
rrdXiv o<f)elXopiev CrjTelv iroTepov evploKovTai Tavra 

10 rd Bvo yevrj KeKpapeva dpea iv tols <f)VTOLS, ojs 
eVnev 'EtpLTreSoKXrjs . aAA' iyeb ovx v7roXapL^dvw 
tovto to rrpay p,a ovtws ^X €LV - t< * 7®-P KeKpapuiva 
SfielXovoLV elvaL Trp&Tov aTrXd iv eavTols, Kal etvaL 
Kad* avro piev to dppev KaO avTO he to OrjXv,, 

15 KavrevQev KLpvdodaL. r) Se KpaoLS ovk carat el /at/ 
Sta tt)v olKeiav yiveoiv. evpedrj yovv iv tols <I>vtoZs 
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For awakening means nothing apart from the con- 
dition of sensation, and sleeping means nothing but 
the weakening of this ; and neither of these conditions 
is found in a thing which receives its food at all times 
remaining in one condition, but which in its own proper 
nature has no sensation. For when the living animal 
is being fed what happens ? An evaporation from 
the food arises to its head, and then it goes completely 
to sleep ; and when the evaporation which rises to 
the head is exhausted, then it awakes. In some 
animals this evaporation is considerable, and then 
they sleep only for a while. But drowsiness means a 
stoppage of motion, and this stoppage involves quiet 
on the part of the thing moved. 

But what particularly and specially requires in- Sex in 
vestigation in this branch of inquiry is Empedocles' P lanta - 
question, I mean whether two sexes, male and 
female, are found in plants, or whether the plant 
shows some kind of mixture of the two types. Now 
we lay it down that when the male begets, it begets 
in another, and that the two sexes are differentiated 
from each other. So when it is found that plants 
have a male and female sex, and that invariably the 
male is rougher, harder and more stiff, while the 
female is weaker and more inclined to bear fruit, 
we must again investigate further whether these 
two sexes are found mixed together in plants, as 
Empedocles said. Personally I do not believe that 
the facts are so. For things mixed must first of all 
have a simple existence in themselves, and the male 
and female must first have an independent existence 
and then be mixed. But such a mixture will not 
occur except by their own proper generation. But 
t on Empedocles' supposition a mixture would be found 
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rrpo rrjs Kpdaecos Kp&GLs, rj Kal o^etAet etvai carta 
7TOL7]TLKrj Kal TradrjTLKrj iv jjLia copa* dAA' oi>x €V- 

pL<JK€T(Xt, app<=V0T7]S Kal drjXvTrjS rjVCOjJLeVCLL €V. TIVL 

twv <f>vTtov. el Se tovto ovtojs rjv, ra^a aV to 
<f)vr6v rjv rtXeiorepov tov £wov. Kal ttojs, etnep 

20 to £coov ov Setrai iv rij oLKelq, yeviotL TTpaypbaros 
tlvos i^coreptKov, to hi <f>vrov tovto SetTCU iv tols 
Kaipots tov ctovs; §€LTac yap r)Xlov Kal evKpaoias 
Kal tov dipos irXiov Kal tovtojv Setrat fiaXAov iv 
Trj wpa Trjs iK<f)vaews avTod. €Gtl he Kal tls dpXV 

25 Trjs fiiv Tpo</)ijs tojv <f>VTtbv 0.776 Trjs yfjs> Kal irdXtv 
^ T ^P a rr ) s ytvicrecDs drro tov rjXlov. efrre hi 
Kal ' ' Ava£ay6pas otl rj vypoTrjs tovtojv egtIv airo 
Trjs yfjs, Kal Sid tovto k'(f)rj npos Aex^eov otl r) 
yrj fJsTjTrip fxiv ioTi twv <f>vTO)v t 6 hi yjXtos traTrfp. 

dXXd TTJV KpCLGLV TOV dpp€VOS TWV <f)VTO)V Kal TOV 

so OrfXeos 6(j>€lXojJi€V StaTVTTOJGaadaL oi>x ovtojs dAA* 

dAAa> Tivl TpOTTtp, OLOV OTL TO U7T€pjJLa TOV (j>VTOV 
OfJLOLOV eOTLV iyKVpLOVrjG€L £tpOV, TjTLS €OTl fJLL^LS 

app€vo$ T€ Kal dfjXeos. Kal cboirtp €gtIv iv rot? 
toots ot€ ylveTat veooGos, €gtlv ivTevOev Kal rj 
Tpofirj avTov p<ixP l KaL avrr )s rr }$ ojpas tt)s avp,- 
t nXr)p<jJO€.0JS Kal Trjs olKeias i^ooov, Kal tot€ to 
35 OrjXv iKTiOrjGL tov vcoggov iv pad ojpa' ovtoj Kal 

TO G7T€pfJLa TOV <f>VTOV . €L7T€ 0€ TTaXtV *E{l7T€OOKXrjs 

otl ret <f)VTa s €t Kal vcoggovs ov yevvajGL, Slotl to 
yevvojfievov ov yevv&Tai el pirj €/c Trjs <J>vg€ojs tov 

G7T€ppiaTOSy Kal OTL 07T€p fJL€V€L i£ aifTOV CV Tjj dpxfj 

Tpocf)rj y£v€TaL Trjs p^rjs, Kal to yevvojpuevov klvcl 
40 a^TO eauTO rrapavTLKa, opicos ovtu)s o<f>€LXo{i€v vtto 
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in plants before the mixing took place, which ought 
to be both cause and effect at the same time in the 
process of generation ; but male and female are not 
pound combined in any plant. If this were the case 
the plant would be a more perfect creature than the 
animal. How could this be, when the animal requires 
lio outside action in its own generation but the plant 
poes, and needs this at certain seasons of the year ? 
^For the plant needs the sun, a suitable temperature 
and even more the air ; and it needs these especially 
tat the time of its growth. The beginning of its 
(nutrition is from the earth and the second beginning 
jpf its generation is from the sun. Anaxagoras said 
what the moisture arose from the earth, and this is 
why he said to Lechineus a that the earth is the 
mother of plants, and the sun the father. But we 
ought not to present the union of male and female in 
[plants to ourselves in this way, but rather in another ; 
that is to say, that the seed of the plant corresponds 
to the impregnation of the animal ; which is due to a 
Bungling of male and female. And just as in the egg, 
Mrhen a young bird is born, there is food enough within 
it to last until the season of its fulfilment, and its 
natural exit from the egg, and then in a short space 
of time the female produces the young bird, so also 
Bftth the seed of the plant. Empedocles also said 
ghat even though plants do not l3ear young birds, 
Because that which is begotten in their case is only 
produced from the nature of the seed, and from it 
arises a food which nourishes the root at its 
beginning, and that which is born moves itself from 
the moment of its birth, nevertheless we must con- 

• This reference is entirely unknown. Probably the ms. 
is corrupt 
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b Xapipdveiv Kal iv rfj /xt£et tcov dppevcov Kal rwv 
OrjXecov <f>VTO)v } cos €7rt tcov ^epeov, on Kal r) \±i(;is 

TCOV <f>VTCOV iaTlV iv hlOlKlfjOeL TLVL' oAA* iv TOLS 

£a>ots, ot€ [iLyvvvTLxiy ra yevrj \ilywvrai Kal at 
$ Svvdfieis tcov yevebv, at rjcrav rrporepov K€^a>/>t- 
ojievaL, Kal TrporjXOev eV tovtcov apb<j>OT€ptov Trpdyjxd 
tl ev o Srj ovk eoTiv iv tols <f>VTot$. ov yap ore 
\ilyvvvTai to. yevrj, Kal at ovvdyueLs avTcov /xcra 
raura yivovTai K€^cuptcr/x€vat. el yovv r) cpvoLs 
efiL^e to appev fiera tov BrjXeos, KaXcos Trpoifir), otl 
ovx evpiGKOfxev evepyeiav Tiva iv tols <j>VTOis rrapd 
tt)v yeveviv tcov Kapircov. ovSe yap eari t,coov 
Kexcopiofjievov tov OrjXeos el fir) iv copais ats ov 
ovva7TT€TaL. tovto Se iaTL Sta tcls 7ToAAas" ivep- 
yelas avrov Kal Sta tols rroXXds avrov eVtoTTj/xa?. 

Etot Se drives to, <j>vrd 7T€7TXrjpcofieva xmo- 
XafJLjUdvovGL, Kal rrjv x^P lv t V s S^S" avrcdv etvai 
Sta ras Svo hwdfieis as e^et, rjyovv Sid rrjv Tpocf>r)v 
rrjv €7TLTr)8eiav els to rpe<f>eLV avrd Kal Sta ttjv 
fiaKporrjra rrjs oiKelas vtrdp^etos Kal tov Kacpov 
orrorav fiXaardvr} Kal Kap7T0<j)opfj rj l^cor) avrcov, Kal 
crTpecprjTat TTpos avrd r) veorrjs avrcov, Kal ov , 
ylvryrai iv avrols tl rrepLrrov. ov Setrat Se to j 
<I>vt6v vttvov Sta TToXXas alrlas, ort Keirai to cf>vrdv 
iv rfj yfj, Kal heajxelraL U7r* avrrjs, Kal ovk e^et I 
KLvrjatv iv eavrco, ovoe opov oicopLop,evov iv tols | 
oIk€lols fiepeoLv ovre alaOrjcriv €^et, ovre Kivrjcriv I 
avr oirpoalpeTOV , ovre ifjv)(r)v reXeiav tovto he. e^€t 
pLtxXXov jxepos fJiepovs iftvxvjs. Kal to <f>vrov ovk 
ihrfpLiovpyrjOr] el fxr) Sta to £cpov, to oe ^coov ovk 
iorjfiLovpyrjdr) Sta to <f>VTov. Kal rrdXtv iav ec7Tr} I 
Tt? oTt to <f>vTov SetTat fxev Tpo<f>rjs evreXovs koI 
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elude in the mixing of the male and female in plants, 
as in the case of animals, that the mixing of the plants 
is in accordance with their own constitution ; in the 
case of animals when they are united, the sexes and 
their potentialities are united, which previously to 
this were separated, and one single unit proceeds 
from two ; but this is not the case in plants. For it 
is not the case that there are two sexes when united, 
and that after this their potentialities become separ- 
ated. But if nature has produced a union of male 
and female, she has produced on sound lines, because 
we do not find any activity exhibited in plants beyond 
the creation of fruits. For in animals the male is 
only separated from the female at the times when 
there is no intercourse. But this separation is due to 
the animars many activities and many pursuits. 

There are some who regard plants as perfect types Plants are 
because of their life, and owing to the two capaci- or d e r of 
ties which they possess ; because they contain the nature - 
nutriment necessary to feed them ; and because of 
the length of their duration and of the time in which 
their life grows up and bears fruit ; their youth returns 
to them and there is no waste product in plants. The 
plant does not require sleep for many reasons ; be- 
cause it lives in the earth, is bound by it, has no move- 
ment within itself, has no divisions between its parts, 
has neither sensation nor voluntary movement, nor a 
complete soul ; indeed it has only one part of a soul. 
In fact the plant was only created for the sake of the 
animal, but the animal was not created for the sake 
of the plant. Again, if anyone says that a plant needs 
food which is easily acquired and poor, even if it is 
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fioxOrjpdg, el Kal SeTrac Se roiavrrjs, opiojg Kara 
ttoXv aradrjpdg Kal ovvexovg Kal firj paStcus Sta- 

30 cjydeipofJL^vrjs, KavrevBev avvlararat tva to <j>vrov 
€XJ) tl Kpelrrov irapd to £<pov, Kal Sta rovro 
avdyKrj /cat Trpdyfiara aifjvx<* etvat evyeveorepa 
rwv ijjnfjvx wv ' dXAd epyov ev rov £wov iorl Kpelr- 
rov 7Tapa Ttdv epyov rod <f>vrov. aXXco? re evpt- 
VKOjJiev Kal iv rep £>ww irdaag rag Bvvdp^ig rag iv 

85 rw (pvrcpy /cat dXXag TroAXdg, ov firjv /cat epLTraAiv. 

€L7T€ TToklV 6 'JLfJLTTeSoKAfjg OTt TCL (j)Vrd €^OUat 

yiveoiv iv KoopLw rjAarrwpcevw /cat ov reAetw /caret 
rrjv ovpLTrArjpwcnv avrov, ravrrjg 8e avpLTrXrjpov- 
pLevrjg ov yevvdr at {,wov. dAA' ovrog 6 Xoyog dv- 
dpfioarog ion, Stdrt 6 Kooptog oXoreXrjg iart /cat 
StrjveKrjg, /cat ovk eiravoe irwirore yevvdv £wa /cat 
<f>vrd Kal irdvra aAAota et'S^. iv eKaarw Se etSet 
818 a rcov (f>vra)V eon deppborrjg Kal vyporrjg <f>vaLK^, yrcg 
oTTorav dvaXwdelrj, aaOevovai ra <j>vrd Kal yrjpd- 
ukovui Kal cf>divovcrL Kal ^rjpatvovrac, Kal rtveg 
piev Xeyovoi rovro (fcdopdv, aXXoi S' oi^t. 

III. Ttva rwv <j>vrwv exovoi ri vypov wg prjrivrjv, 
5 wg Kop*i, wg apivpvav, wg Ovfilapia Kal cog Kopa 
1 'ApafitKov . irdXiv riva SevSpa exovoi Seopiovg /cat 
(f>Xefiag /cat KocXlav Kal (fyirpovg Kal (f>Xoiov /cat 
piveXov ivrog, Kal rtvd wg ivrl to TrAeTarov eiail 
cjtXotog. Kal rivwv piev 6 Kapirog V7r6 rov <^Aotoy] 
rjyovv ivrog rov <f>Xotov Kal rov <f>irpov. Kal rtyaj 
10 piev pieprj rod SevSpov elolv a7rAa, wg 6 x 0 ^^ °| 
evpLOKOfievog iv avrolg Kal ol Secrpbol Kal at <f>Xejieg*l 
riva Si eloi avvOera iK rovrwv, a>s /cAaSot /cat I 
Auyot /cat <f)vXXa. ravra Be irdvra ovx evpicKopLevm 
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true that this is the kind of food it requires, yet it 
needs generally a steady and continuous supply, and 
one which is not easily destroyed, whence it comes 
about that the plant has one element of superiority 
over the animal, and in this sense creatures without 
soul may be regarded as superior to those with a soul. 
But one function of the animal is superior to every 
function of the plant. Otherwise we find in the 
animal all the functions which exist in the plant, and 
many others besides, but the converse is not true. 
|Empedocles, again, said that plants have birth in an 
Inferior world and one which has not achieved its 
Icomplete fulfilment, but that while this fulfilment is 
taking place the animal is not created. But this 
^argument does not fit the facts, because the world is 
^complete and continuous, and has never at any time 
#ceased to create animals, plants and all other types ; 
Jbut in each species of plants there is natural heat and 
Wnoisture, and when this is expended, plants become 
•feeble, grow old, die and wither. Some say that this 
ns death but others deny it. 

T III. Some plants contain moisture such as resin, Variations 
i^gum, myrrh, frankincense and gum Arabic. Some ltfe^^ 
trees, again, have fibres, veins, flesh, wood, bark and 
marrow within. Some consist almost entirely of bark. 
In some the fruit is under the bark, that is to say, 
between the bark and the w T ood. Some parts of the 
„tree are simple, like the sap that is found in them and 
the fibres and the veins ; some of them are composite, 
•such as branches, twigs and leaves. But we shall not 
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€V 7TCLGL TOLS (pVrOLS . TtVO, yCt/3 TtL>I> <pVTO)V €^OVat 

15 /cat ravra Kal dXXa f^eprj, Xvyovs, <f>vXXa 3 KXdoovs, 
dvdrj Kal fiXaarovs Kal <j>Xotov rov TrepiKVKXovvra 
rov Kapirov. Kal KaOtos elat Kal iv rots ^ojois piXf} 
ofjiOLOfjiepf), ovrco Kal iv rots <f>vrots* Kal eKaara 
rcov fiepwv rod <f>vrov avvOera elalv o/xota fxeXeat 
£cpov 6 Se <f>Xotos rov <f>vrov Sfiotos iari cf>vaiKtos 

20 Sepfiart t>toov } ol Se oeapuol ndXiv ofjuoiot, vevpois 
£ojov. opboitos Kal rd Xoiira rd iv avrco, Kal nvd 
fiev row fiepcov hiaipovvral ttlos Sta fxepcov dv- 
ofJLoicoVy nvd Se St' opuolcov, olov cos €.7(1 rov tttjXov* 
ovros yap evl rpoTrco Siaipetrai Sia rijs yrjs p,6vov, 
Kal dXXorpoTTCos old rcov aroixelcov. toaavrcos 6 

25 TTvevfjLOJv Kal rj odp£ Staipovvrat pcev rrpcortos , Kal 
elal [Jiepr] rovrcov odp£ Kal 7TV€V{jlojv dXXcos oe 
Staipovvrat Kal Std rcov arotxelcov. ofiottos Kal al 
rcov (fyvrcov pl^ai. ttXt)v ov Siatpetrat Kal rj xelp 
eis aAArjv x €L P a > ovoe rj pLL,a eis aAArjv ptC.av, ovoe 
rd <j>vXXa els dXXa <j>vXXa. iv ravrats yovv rats 

so pleats Kal iv avrots rots </>vXXols iarlv r) avvBeois* 
tt&Xiv rives p^ev rcov KapTTcov elalv iK fxepcov SXlycov 
ovyKetfjievoi, rives oe iK fxepcov ttoXXwv, cos €7ri rcov 
iXaicov. avrai ydp e'xovai <f>Xoiov adpKa Kai ri 
oorpaKtooes Kal o7iep\xa Kal Kapnov. rtvd oe 
k'xovai Kal TrepiKaXvpifJiara, navra Se rd arrep- 

85 p,ard elaiv iK 8vo </)Xolcov. 

Kat fJiepr) p,ev rcov cf>vrcov elalv aTTep eLTrofiev, 7] 
8' aKporrjs rov Trapovros Xoyov earl otopiaaadai 
ravra rd p>epr] rcov <j>vrcov y rd 7re piKaXvpLfiar a { 
avrcov Kal rds avrcov Sia<f)opds' orrep earl 7rdvv\ 
Bvax^peSy Kal i^atpercos to Stoptaaadac rrjv ovatavi 

40 avrcov Kal to ^pa>/xa Kal rov Katpov rrjs Stafiovijs 
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find all of these in all plants. For some plants have 
both these and other parts, twigs, leaves, branches, 
flowers, shoots and bark enclosing fruit. Just as in 
I animals there are homogeneous limbs, so also in 
plants. All the composite parts of the plant are like 
I the limbs of the animal ; the bark of the plant re- 
[ sembles the skin of the animal in nature, and the 
fibres correspond to the sinews of the animal. And 
r so on with the rest of its parts. Some of the parts 
are divided into dissimilar parts, and others into 
I similar ones like mud. For in one w T ay mud can 
I be divided into earth alone and in another way 
I into its two elements. Similarly the lung and the 
[ flesh can be divided in the first way, and their parts 
I are respectively flesh and lung ; but they can be 
I divided in another way into their elements. Similarly 
I with the roots of plants. But a hand cannot be 
I divided into another hand nor a root into another 
I root, nor leaves into other leaves. For it is the 
[ synthesis w r hich makes them roots and leaves. Some 
I fruits again are composed of few parts, and some of 
I many, as is the case with olives. For these consist 
I of bark, flesh, a shell-like substance, seed and fruit. 
I Some also have envelopes. All seeds, then, are made 
I of two kinds of bark. 

The parts of plants, then, are those we have Parts of 
I mentioned, and the conclusion of our present inquiry cannot 
I is to define these parts of plants, their envelopes and ^tined!! 
f the distinctions between them. This is a difficult 1*^°' 
problem, and particularly to define their essence, 
their colouring and the season of their permanence, 
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avTcov Kal rag cruvo^as tols 7rept7Tt7TTovaas avTols, 
kglI ore ovk exovat tol <f>vra 7)8r} ifjvxfjs, ovSe 
318 b SidOeaw torjv SiaOeaet, ^fvXQ^' ^ v J°vv Kara dva- 
Xoylav dcopuev tol piiprj rrjs ipvxfjs {jlctol tojv piepoov 
tov (f>VTOv } fjLrjKvv8r}G€raL 6 Xoyos, Kat tvxov ov8e 
SvvrjOe 17] [lev 8ce^eX8etv av ravra, pLeydXais Sta- 
5 (f>opacs aTrapiBpLovvTes tol fi€prj to>v </)Vtoov, Kal yap 
{lepos €Kolcftov rrpdypaTos e/c tov ISlov yivovs earl 
Kal if< tt)s IScas ovalas. Kal oTav yewrjOfj tl elSos 
<f)vrov, fi€vei iv Trj oi/ceta, Scadiaet, av firj tlvl 
XpoviKfj dadeveca Kal jSapeia Trjs oiKzias €K7T€G7] 
rotacrSe ScaOeaews. toov dvdiwv toLvvv Kal tcov 

10 KapTTCJV Kal TQJV (fivXXcOV TCOV iv TOiS tf)VTOlS TWO, 

(lev iv rravTC €T€L elal, Tivd Se ovx ovtojs e^et ovSe 
StafievovuLV, cos 6 cf)Xoids Kat tl acopLa ttvtttov dno 
TTpdyfiaTog tov aTroppcTTTovTos tovto Sta Tiva 
cut iay. ov pbivovat Se Tavra iv tco <f>VTtp, otl 
TToXXaKcg ttitttovuiv e£ avTov fiiprj tlvol purj SuopL- 

15 ofieva, cos Tplx^s dvOpcoTTCov Kal ovvx^s* ttAtjv 
yevvwvTat Tpfyes rj iv avTols tols fiipecnv odev 
i£€7T€crov y rj iKTOS iv dXXocs- Kal rjSr) <f>av€pov 
yiyovev otl tol piiprj tov <f>VTod ovk elal 8ta)pta/xeVa, 
etVe Kal pLTj, dXXd piovov aotdpiora. r)pLcv Se at- 
axpov ioTL Xiyziv TTpdypiaTa Tiva Sv av£dv€Tai 

20 to ^cpov Kal avpLTrXrjpovTai piCT* avTcov, pur) etvai 
piiprj avTov, dAA' etvai /caTCt to, cf>vXXa Kal itdvTa 
ra ToiavTa tol iv tco <f>VTtp 3 Kav Kal ovk cool 
ouopiupiiva ra TOtavTa piiprj tov £,<pov, Kav Kal 
/cara pLLKpov iK7Ti7TTCOo~iv y cos t<z K€paTa Trjs iXd(f>ov 
Kal Kopiai tlvoov ^tpoov Kal Tpix^S dXXcov, a 8rj 

25 KpviTTovaiv iavTa /caTGt tov x ei l JL€ P lv ° v Kcupov iv 
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and the results produced in them. Plants have not 
fixed habits of soul, nor a constitution like that of the 
soul. If, then, we try to arrange a correspondence 
between the parts of the soul and the parts of the 
plant, our discussion will be prolonged, and perhaps 
we could not even go through all the points, even if 
we only reckon those parts of the plants which exhibit 
considerable differences. For in each single indi- 
vidual the part belongs to its own type and to its 
individual existence. And when some form of plant 
is created, it persists in its own constitution, unless 
owing to some long and serious weakness it departs 
from its proper constitution. In the case of some 
plants, flowers and fruit and leaves are produced every 
year, in some cases it is not so, and they do not last 
like bark and the body of the plant, though even 
these fall from the individual, which casts them aside 
for some reason. They do not persist in plants, 
because parts often fall off from them even without 
being cut off, as hair and nails do from human beings. 
But hair either grows again on the very parts from 
which it falls, or elsewhere on the outside. Now it is 
clear that the parts of the plant are not determined 
(whether they are parts) ° or not. but are only not 
separated. It is quite a mistake for us to say that 
those things in company with which the living creature 
grows and reaches perfection are not parts of it ; but 
the leaves and all the similar things in plants must be 
parts of it, even if such parts of a living creature are 
not determined, and if they gradually fall, like the 
horns of a deer, the mane of" certain animals and the 
hair of others, which hibernate in winter in holes and 

4 The Greek text as it stands is untranslatable ; the above 
appears from the Latin translation to be the meaning. 
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ottcus Kal viro yrjv iriirrovoi, k&v Kal to toiovtov 

TT&doS TTOLpOfLOtOV I^CDCTl rfj TTTOOOZL TtOV <f>VTWV . 
6(f>€lXojX€V OVV €L7T€LV TT€pl TWV TTpayfldrCOV tOV 

irporepov ioTOprjoajJiev, Kal ap£aodcu airapidpLelv tol 
tSta fiepr] twv <f>vTwv Kal tol Koiva Kal Tag tovtwv 
so 8ia(f)opd$. 

Aiyofiev tolvvv ws e'm rots' fiepeat twv <f>vTwv 
iarl fieydXr) 8iacf>opd iv tw TrXijOet Kal iv Tjj 6X1- 
yoTi]TC, iv tw (JLeyeOei Kal iv Tjj afZLKpoTrjTi, iv Tjj 
Svvdfiei Kal iv rfj dadeveia. tovto Se iaTiv oti 6 
Xvpos 6 iv tols fieydXoLs BivSpots iv Ttcrl jiiv ivTiv 
85 ws ydXa, otov eVi rrjs crvKrjs, iv tlgIv ofiotos vypa 

7TLGG7], WS 6 ^f/XOS 6 OTO^WV €/C TT\S dfJL7Te\oV , iv 

Ttcrl Se dpxiyovoSy ws iv too opiydvw Kal iv <j>VTW 
tw Xeyofiivw oiriyats Kal iv dXXois. ttoXlv eort, 
<f)VTov to exov fiepT] £r)pd, ereoov vypd } Kal tol 
TocavTa. Kal eart to exov fiipr) ocaKeKptfieva, 
40 ovt€ Sfxoia ovre loa. Kal Tiva e^et pipr} ojioia 
fxiv, ovk loa Si' tlvol tea juiv, ovx ofioca Se. Kal 

819 a otl ovSe eon tottos iv tovtols wpiafiivos. al 8ia- 

(f>opal Se twv (f>VTO)v iv tols oik€lol$ fxipeoi yivw- 
UKovTai KaXoog- ofJLotws Se Kal tol o^/xara avTwv 

€K TOV XP ( * ) l xaT0 S> € ' K dpatOTTJTOS t e*K TTjS 

TTVKVOTTjTOS, eV T7)S Tpa^UTTjTOS y Kal eK TSaVTWV 

5 dXXcov twv GVfjL^^rjKOTCOv avTots iv Ig6t7]tl 1 iv 
av^rjoei cfyvoiKfjj iv Sta/cpioei, ev fieyidet, iv ojii- 

KpOTTjTl* Kal etOt fJL€V TaVTa TOIOVTOV TpOTTOV, 

exovut Se Kal 8iacf)Opd$ noXXds, KaOws Kal npo- 

€L7TOIX€V, 

IV . Kat irdXiv twv c/)vtwv tlvol rrpodyovoi Kapirov 
iirdvw twv ISiwv cf>vXXwv } Tiva Se viroKaTW twv 
10 (f>vXXwv. Kal tlvwv p,ev 6 Kapiros d'TrrjooprjTat tov 
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disappear under the ground, even if such a process 
seems comparable to the fall of leaves in plants. We 
must, then, discuss the matters about which we in- 
quired before, and start to number the special parts 
of plants, the general ones and the differences between 
them. 

* We say this that in the parts of plants there are The parts of 
great differences, many and few, great and small, greati^m 7 
powerful and weak. For instance, the sap which is in gpfciesf 
great trees is like milk in some of them, for instance 
the fig, like wet pitch in some, like the juice that 
drops from the vine, and in some it is primitive, 0 as 
in the herb called marjoram, and the opigas a and 
others. Again, there is a plant which has dry parts, 
another wet, and so on. There is one that has 
differentiated parts, neither similar nor equal. Some 
have similar but not equal parts. Some are equal but 
not similar. And in these the position is not fixed. 
The differences of plants in their particular parts are 
well known. Similarly also their forms are recog- 
nized by colour, thinness, thickness, roughness and 
from all their other accidental properties, by equality 
in size, by natural growth, by their separation, by 
largeness and smallness. There are some of such 
character, but they exhibit many differences, as we 
have said before. 

IV. Some plants, again, produce their fruit above Differences 
their own leaves, and others below them. In some of gn)Wth - 
plants the fruit is suspended from the stem of the 

9 Both these words are probably wrong ; nothing is 
known of the latter. 
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iSlOV (f>LTpOV, TLVCOV 84 OL7TO Trjs ptfys, <X)$ TOL €V 

AlyvTTTO) (f>vra ra XeyofJLeva fiapyapLTai. tlvcov 84 
ot Kapirot iv fieaa) avTtZv. Kai tlvcov ol Kapnol 
Kai ra <f)v?^Xa /cat ol 8etr[iol ahiaKptroi eloi. Kai 
tlvcjv ra <f>vXAa 7Tpds dXXrjXa ofioia, dXXcov 8' ov. 
15 Kai riva i±£v exovGL kXclSovs loovs, tlvol 84 ov 

TOCOVTOVS* €IGL 84 Kai TOL flipTj 6llT€p COVOfJLaGafieV 

ev Tract tols 84v8p0Ls, av^rjaiv Trdu^ovTa Kai itpoo- 
decriv, cos rj pc^a, ol Xvyoi, ol <f>LTpol teal ol kXolSoc* 
Kai TavTa TrapofXoiovvTai fiiXetriv avdpamcov tols 
20 irepcexovuL irdvTa TOL dXXa fxeXr] . Kai rj ji4v pt^a 

fX€CTlT€Vei 4v T€ TCp <j>VTLp Kai €V Tjj TpO<f>fj, Kai 

KaXoOfiev avTrjv ov fiovov pl^av aXXd Kai ah lav 
c^torjs' avrr) yap £,co7}v tols </>vtols rrpoocbipeL. Kai 
<f>LTpos jiev ioTLV 6 fiovos yivofievos drro Trjs yrjs> 
Kai €GtIv opLoios TjXiKiq dvOpojTTOv TrapafivdSes 84 
25 eloi ra diro rrjs pl^rjs tov SevSpov fiXaordvoVTa, 
KXdSoc 84, oiTives av^dvovGiv iirdvto tcov rrapa- 
<f>va8cov. ovx evpiGKovrat 84 Taura iv tt&ol tols 
c/)vtols. Kai TvaXtv tcov KXd8ovs Ixovtojv Tivd \l4v 

€LGL 8L7jVeK7j 3 TLVa 84 Ol3^t, fiaXXoV 84 aTTO €TOVS 

pi€Ta 4'tos. Kai TrdXiv eloi (f)VTa fir) 4\ovTa K.Xd8ovs 
so pLTjSe <f>vXXa 3 ojs ol [ivKYjTes Kai ra ofMoia. ol 
/cAaSoi 84 ol yevvcofievoL iv tols 84v8pots Kai ol 
(j>Xoiol Kai ol cf>LTpol Kai ol puveXol ov yevvcovTai el 
[xrj aV avrov tov x v I JL0 ^ t ^ )V 84v8pojv. Kai Tives 
KaXovotv ai)Tov tov fiveXov tov iv tols 84v8poLs 
[XTjTpaVy dXXoc GTrXdyx^cLy eTepoi 84 Kap8lav. raura 
85 84 Kai al cf>X4fies Kai r) adp£ SXov tov 84v8pov 4k 
tcov Teacrdpcov cttolx^lcov Tre<j)VKaoL. Kai noXXaKis 
evpLOKOVTat fJLeprj Tivd emr^Seia els to yevvav 
<f>vXXa Kai dvdrj. Kai Xvyot 84 Tives ^pax^ls etalv, 
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tree, in others from the root, like the Egyptian plants 
called " margarite." The fruits of some are between 
the root and the stem. In some the fruit, leaves and 
fibres are not separated. In some the leaves are like 
each other, in other cases not. Some have equal 
branches, and some are otherwise. There are also 
some parts which we have named which occur in all 
trees, allowing growth and addition, such as the root, 
the twigs, the stem and the branches ; these are like 
the limbs of men which embrace all the other limbs. 
The root is the intermediary between the plant and 
its food, and we may therefore call it not merely a 
root, but the source of life ; for this supplies life to 
the plants. The stem is the only part which arises 
out of the ground and is comparable to the stature of 
a man ; the suckers grow out from the root of the 
tree, and the branches grow up above the suckers. 
These are not found in all plants. Of those plants 
which have branches some are perennial, but others 
are not, and only last from year to year. Again, there 
are plants which have neither branches nor leaves, 
such as mushrooms and the like. The branches which 
grow on trees, the bark, the stem and the pith are 
entirely created from the juice of the tree. Some 
call this pith the womb in trees, others the entrails, 
others the heart. This and the veins and flesh of 
the whole tree are composed of all four elements. 
Frequently parts are found which are suitable for the 
creation of leaves and flowers. Some twigs are short, 
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819 a 

els rd yevvav imrrfSeioi dvOrj, ojs em rcbv Irecov. 
tlvcs Se Kal dvOrj Kal KapTrovs iv rots SevSpoLS, Kal 
40 TaAA* oTTocra yevvcbvrai €K G7Tepp,aros, Kal oaa 

7T€pCKaXv7TTOVOLV aUTCt. 

Kat ttoXlv tgqv <f>vrwv TLvd fxev eloi oevopa, rivd 
oe pLeoov Sevopatv Kal fioravcov Kal ravra ovofid- 
819 b ^ovrat ddfxvot. Kal tlvcl \xev etai fiordvai, rivd oe 
X&xava. ax^oov jxev ovv nrdvra rd <f>vrd rots roiov- 
tols vttottItttovolv SvofjLaGi. TrdXiv elol oevSpa 
aTrep typvoiv €K rrjs olKelas pitpqs <f>irp6v, Kal 
5 yevvcbvraL iv aureus* /cAaSoi noXXol, d)$ avKat Kal 
eAaiar Tivd 8* ov. irdXiv elolv dXXa <f>vrd fxeaov, 
ojs €L7T0pLCv, SevSpojv Kal fioravcbv ojXLKpwv, rd Xe- 
ydfieva OdpLVot, k'xovra iv rats pleats avra>v ttoX- 
Xovs KXdSovs, ojs rd KaXovfieva ay vol Kal jSaroi. 
Xdxava Se eloL rd k'xovra tto?\Xovs cf>trpovs £k [al&s 

io pitpqs Kal ttoXXovs KXdSovs, ojs rd Trrjyavov, al 
KpdfApai Kal rd roLavra. elol Se Kal jHordvai 
alrLves ovk exovoL (f>Lrpov £k rrjs olKelas pi%r]S, 
dXXa TrapavrtKa <f>€povai <j>vXXa. Kal rLvd fiev Kara 
tt&v eros yevvojvr ai Kal ^rjpaivovraL, ojs olros Kal 
rd TrapaTrXrjGLa, rivd S' ov. ov Svvdfxeda Se ravra 

is Trdvra iTrloraodai el firj Sta ovXXoyLOpLcbv Kal irapa- 
oeLy\idrojv Kal vvroypa^wv. ttoXlv elol fiordvac els 
8 Jo aKpa KXlvovcraLy ojs to Xeydfievov Xdx&vov 
fiaoLXLKov. elol 8e d'AAai al Xeyofxevai iv ravra) 
fiordvat Kal Xdxava' Kal TLves dXXai at iv rep 

20 yevvdodat fiev irpojrojs <f>alvovraL iv axrjpLari ord- 
Xvos, fjLerd ravra oe yivovrai SeVSpa, cos* oi s Apa/?iKot 
fievreXoi Kal rd <f>vrov rd Xeydfievov r)XiooK07TLOv. 
pLVpoLvrj 8e Kal pLrjXea Kal oxyr\ Kal rd XoLird opuoia 
SevSpa els rovro rd yevos irepLexovraL, toV 7ToAAot 
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and suitable for bearing flowers , as in the willows. 
Some also produce both flowers and fruit in the trees 
and all other things, which are born from seed, and 
the envelopes which surround them. 

Some plants, again, are trees, while others are inter- J^J* 
mediate between trees and herbs ; these are called plants 
shrubs. Some, again, are wild and some are garden 
herbs. Nearly all plants may be classified under one 
of these terms. Trees are those which have their 
stems growing from their own root, and many 
branches grow from them, like fig and olive trees ; 
but some do not. Again there are other plants, as 
we have said, intermediate between trees and small 
herbs, such as are called bushes, containing in their 
roots many branches, such as sallow and bramble 
Garden herbs are those which have many stems aris- 
ing from one root, and many branches, such as rue, 
cabbage and the like. Plants are those which have 
no stem growing out of the root, but produce leaves 
directly. Some grow and wither every year, such as 
corn and the like, and others do not. We can only 
understand these by inference, by examples and a 
general description of types. Some wild herbs, again, 
incline to two different types, such as basil. There 
are others which are called both wild and garden 
herbs at the same time ; there are some, again, which 
at their birth seem to take the form of corn ears, and 
afterwards become trees, such as the Arabian bentelos 
and the plant called sun-spurge. Myrtle, apple and 
pear and similar trees are to be included in this class, 



169 



ARISTOTLE 

819 b 

Kal fxaracot elai /cAaSoi, £k ra>v pi£ajv avrcov 
25 <f>v6jjL€voi. Kal 8ia rovro irpeirov Trpoohiopi^eiv 
ravra y Iva watv els TrapdSecyfia Kal avXXoytGfjLov 
ov yap ocfreiXopLev Siepevvav opLOfxovs iv Traoi. 

IIaAu> tgjv <f>vra>v to, fiev elai KaroLK iS ta, ra Se 
KrjTraLa, Kal k'repa dypia. ToiovTOTpoTrws Se Aeyo- 
fxev o^yas Kal aAAa rotavra etSy] <f>VT<2>v dypta, 
so on ovk elolv i£ iTTtpteXetas yea>pyiKrj$. rrdXtv to>v 

<f>VTLOV TWO, [JteV TTOtOVOt KapTTOV, Ttvd S* OV, (X)S 

treat Kal Ttva et8r) Spud) v. Kal two, fxev notovatv 
eXatov, rtva S' oi>xl. Kal rtva fxev ttoiovgl cf>vXXa, 
riva S' ov. Kal Ttvwv ttItttovgl tol cf>vXXa, Ttv&v 8* 
ov. Kal rial fxev ylvovrat /cAaSoi, rial 8* oil. irepl 

85 Stacj)Opas yovv rtbv (f>VTU>v iv fieyidet Kal oyxi- 
KporrjTi, iv (LpaiorrjTi Kal dfiop<f>ta, iv xprjarorrjTL 
Kapirwv Kal /ca/aa iroXXd eoTtv elnetv. ttolXlv to, 
dypta SeVSpa ptaXXov KapTTO(f>opovot rrapd rd ktj- 
7rata, Kal ol Kapirol ra>v Kiqiralaiv Kpetrrovis €tat 

40 rtbv dypiojv. Kal rtva fxev ra>v <f>VTO>v yevvwvrat iv 
tottois i;i)pois 3 rivd Se iv daXdoorj' Kal rtva fM€v iv 
TTorapLolSy aAAa Se iv rfj ipvdpa OaXdaorj' Kal rcvd 
iv tottois fJiev dXXots /xeyaAa, iv irepois Se piiKpd* 

820 a Kal rtva ptev yevvcovTat iv oxOats TTOTaptcov, rtva Se 

iv XlfJivats. Kal ra>v yevvajptevajv iv tottois £rjpots 
Ttvd fJiev yevvojVTaL iv 6peot } Ttvd Se iv TreStdat. 
Kal Tiva tt&oiv iv tottois £r)poTaTOis, d)S tcL iv ttj 
5 yfj Tcov AWlottojVj Kal e'/ceicre KpetTTovws av£dvovai 
Trapo dXXaxov. Kal Tivd ptev ^cocrtv iv tottois 
vi/jrjXoTs, Tivd Se iv ^^a/iaAots'. Kal Ttvd ptev ^cbotv 
iv tottois vypols, Tivd Se iv irjpols, rtva Se eV 
e/carepots", d>S rj tria. ra yovv <j>vrd Kara ttoXv 
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which have many extra branches, all growing from the 
root itself. It is, therefore, proper to add definitions 
of these, for the purpose of example and demonstra- 
tion ; for we cannot inquire into definitions in all 
cases. 

Again, some of these are house plants, some are Differences 
garden plants, and others grow wild. Similarly we of habltat * 
say that pears and other similar plants are wild, 
because they are not the product of husbandry. Some 
plants, again, produce fruit, and some do not, such as 
willows and some types of oak. Some produce oil 
and others do not. Some produce leaves and others 
not. In some cases the leaves fall, in others they 
do not. Some have branches, some have none. We 
must also discuss the differences in plants in greatness 
and smallness, in beauty and ugliness, and in the 
value or harm done by their fruits. Many wild trees 
bear fruit more freely than garden trees, and the 
fruit of garden trees is better than that of the wild 
ones. Some plants grow in wild places, and some in 
the sea ; some grow in rivers and some in the Red 
Sea. Some grow large in certain places and small in 
others. Some grow in the tributaries of rivers and 
some in marshes. Of those which grow in dry places 
some grow on mountains, and others in the plains. 
Some flourish in very dry spots, like those in Ethiopia, 
and grow there better than anywhere else. Some 
thrive at high altitudes, and others at low ones. Some 
live in wet places and others in dry, others again in 
either, like the willow. Plants vary very consider- 
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ivaXXdrrovrai rfj 8ia<f>opa rcbv roncov, kch ivrevOev 
10 xprj Karavoeiv /cat rds 8ia<f>opds CLVT&V. 

V. IlaAtv rcbv <f>vrcbv rivd pikv rfj yfj 7T€7riyyaoi 
/cat ov <f>iXovoi xa)pt£eo8at air* avrrjs' rivd 8k iv 

TOTTOLS KpeiTTOOL it€TaTi#eVTat. OfJLOLWS TLV€$ TCOV 
KdpTTWV Kp€LTTOV€S CIOIV iv TCp$€ TCp TOTTCp 7TCLp6 €V 

15 iripco. /cat rivcbv pikv <$>vrcbv rd <j>vXXa GKXrjpd 
€lgl, rivcbv 8k Acta* /cat rivcbv pJkv ea^tcr/ieva, cos 
ra rcbv dpbTriXtov /cat rcbv gvkcov, rivcbv 8' otr 
iripcov 8k Kara 7toXv ea^tcr/xeVa, cb$ rd rrjs 7T€vkt]s. 
rivd 8k <f>vrd elaiv oXcos <f>Xoids pLeairevcov. /cat 
Tivd €)(ovol oeapuovg, cos ol /caAattot, rivd 8' ov. 

20 /cat rtva exovaiv aKavOas, cos at pdpivoi, rivd 8k 
ioripr\vi *at d/cav&Di'. /cat Tti>a €%ovoi ttoXXovs 
KAdSovs, cos rj dypLa piopia, rivd 8' ov. /cat Tt^a 
/xev cloven oiatf>opds aAAa? i£ cov irpofiaivovoi 
Trapatpvdoes /cat i£ cov oi/^r rovro ok ovk aXXodiv 

25 ear iv el pir} e/c rrjs 8ia<f>opds rcbv pi^tov. rivd 8k 
exovoL piiav pLt s av ) cos r) a/ctAAa* avrrj 8k yewarai 
€/c rod i8dcf>ovs, /cat dpaicbs Trpoeioiv, on viroKarco 
irXarvverai, /cat aKoXovOovoa piaXXov Sta/cptWrat 
rw r)Xlcp' orav yap TTpoofiaXXr} avrfj, avtjdvci. 
ovros 8k ravrrjs /cat raj 7rapacf>vd8as KartoOev 
€/c/ii;£a. 

IlaAtv tcov ^uAcoy rcbv iv rots KaprroTs oi pev 
80 eloi TToroLy ol 8k ov Tiorol' /cat TToroi pikv ol rcbv 
aracftvXcbv /cat rcbv poicbv /cat Xomcbv dXXcov 7roX- 
Xcbv, diroroi 8k dXXcov <f>vrcbv. /cat rivcbv piiv etcrt 
Xnrapol, cos ol rrjs iXaias, rfjs 7T€vkt}s /cat rrjs 
Kapvas, rivcbv 8* ov. /cat rivcbv pikv yXvKeis /cat 
85 /xeAtTjSets 1 , cos rcbv <f>oiviKcov /cat rcbv uvKcbv /cat 
rivcbv pikv Oeppbol /cat 8pipL€is> cos rov opiydvov 
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ably with a difference of district, and one must con- 
sider their differences from this point of view. 

V. Some plants, again, are naturally fixed to the ^^ r ^ r ceg 
soil, and do not enjoy being separated from it ; but 
some are changed to a more favourable spot. Again, 
some fruits do better in one place than in another. 
In some plants the leaves are hard, in others soft ; 
in some they are divided, as in vines and figs, in 
others they are not ; some are divided many times, 
like pine leaves. Some plants are entirely bark in 
the middle, and some have fibres, like the reeds, and 
others have not. Some have thorns like brambles, 
and some are without thorns. Some have many 
branches, like the wild mulberry, and others have not. 
Some show other differences, as those from which 
suckers grow, and those from which they do not ; 
this is entirely due to a difference in their roots. For 
some have but one root, like the squill ; for it grows 
from its base and shoots up thinly, because it grows 
thick underneath the ground, and as it follows the 
sun it divides ; for when the sun falls on it it grows. 
The sun also squeezes out the suckers below the 
ground. 

Of the juice of fruits some are good to drink and Fruits and 
some are not ; the juice of the grape, pomegranate thelr ^ mces - 
and many others is good to drink, but of others it is 
not good. The juices of some such as the olive, pine 
and bean are oily, of some they are not. Of some 
the juices are sweet like honey, as of the date-palm 
and the fig ; others again are hot and acrid, as in 
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Kal rod rnvrfmos, tlvcov Se iriKpoL y cb$ tov dipivdiov 
Kal rrjs KevTavpeas. rrdAiv tcov Kapircov ol fiev elai 
ovvderoi €/c GapKcov Kal kokkcov Kal AefXfxaTCOv, cos 

OL aiKVOly TLVeS 8c €K %f/xou Kal KOKKCOV, COS al 

40 potaL Kal riva fiev tovs cf)Aoiovs k\ovoiv €Ktos, 
rrjv Se uapKa ivTos, Tiva Se to ogtovv evros Kal 
tt]v udpKa £kto$. tlvcl Se eloiv iv ois rrapavTiKa 
820 b ylverai to Girepfia Kal to irepiKaAvfifia co irepi- 

KaXuTtTOVTai, COS OL KapTTol TCOV <f)OLVLKCOV Kal TCOV 

dfivySaAcov tlvcov 8' ou^t. Kal Tives KapiroL elai 
ftpcboifioi Kal Kara ovfifiefirjKos dfipcoTOi* Kal Tives 
KapTTol rjfjuv fiev afipcoToi, aAAots 1 Se fipcbGifioi, cos 
6 vooKvafios Kal 6 eAAe^Sopo? dvOpcoTrois fiev SrjArj- 
TiqpLov, Tpocf)rj Se. tols 5pTv£i. irdAiv Tives tcov 
Kapircov elulv iv BrjKais, cos ol kokkol tov Kvdfiov 
jives iv TrepLKaXvpLfxaTL Kal iv AefifiaTi otov vcj)d- 
a/xart tlvl, cos iv gltco evpiGKeTai Kal tols Aolttols* 

10 Kal Tives fiev iv aapKL eloiv, cos ol tcov cboiviKCov 
KapTTol, TLves Se otov iv oIklgkols, cos al fidXavoi, 
aAAot 8 s iv olklgkols ttoXAols Kal AififiaGi Kal 
OGTpaKOLs, cos tcl Kapva. Kal Tives fiev 6£ecos 
TreiraivovTai, cos ol Kapirol ttjs fiopeas Kal ttjs 
KepaGov, Tives Se fipaSecos, cos travres ol Kapirol ol 

15 dypioL rj ol irAeioves avTcbv. Kal tlvcl fiev <j>VTa 
o^ecos TrpodyovGL cbvXXa Kal Kapirovs, Tiva Se 
fipaSecos' Kal tovtcov tlvcl tco yeificovi aKoAovdovGi, 
irplv av ireiravBcoGi. Kal ttcxXlv rd ypcbfiaTa tcov 
(f)vXAcov Kal tcov Kapircov Kal tcov otov eV avrois 
vcfraGLiaTcov Alav elol Sta^opa* Tiva yap tcov cbvTcov 

20 iv tt} OLKeia oAottjti €tat xAoa£oj>ra, Kal Ttvd fiev 
iKK.ALvovGLv els LieAavLaVy Tiva Se els AevKOTrjra, 
Kal Tiva els ipvdpoTT]Ta Sid ttjv depfioTrjTa tt)v 
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marjoram and mustard, others again are bitter, as of 
wormwood and centaury. Some fruits, again, are 
composed of flesh, seed and husk, like cucumber, 
others of moisture and seeds, like the pomegranate. 
Some have skin outside and flesh inside : others again 
have bone inside and flesh without. In some the seed 
and the envelope covering them appear immediately, 
as in the fruits of the date-palm and the almond-tree, 
but in others it is not so. Some fruits are edible and 
on occasions inedible ; so some fruits are unfit for us 
to eat, but fit for others, like the henbane and helle- 
bore, 0 which are poisonous to men, but good food for 
quails. Some fruits again are enclosed in pods, like 
the seeds of the bean ; others are in a covering or 
husk like a woven web, as is found in corn and the 
rest. Some are in flesh like the fruit of the date- 
palm, and some are in little compartments and skins 
and shells like walnuts. Some ripen quickly, like the 
fruit of the mulberry and cherry, others slowly, like 
all or at any rate most of the wild fruits. Some plants 
put forth their leaves and fruits quickly, and some 
slowly ; some of them even wait for the winter before 
they ripen. Again, the colour of the leaves and fruits 
and the sheath woven on them, so to speak, show great 
differences : some plants are green throughout, some 
incline to blackness, others to whiteness, and some to 
redness owing to the heat which burns up the air 

° But it was a cure for madness. 
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iKKaiovaav tov depa tov KeKpapiivov fierd rod 
rrpoayeiov, ndXiv ra a^f\\iara tcov Kaprrcov, ei 
elolv dypia, Kal otacpopcov elol Oeoecov ovoe yap 
25 7rdvres ol Kapirol elm ycovtcboets, ovoe irdvTes 8ta 
ypafJLfJLrjs evdeias. 

VI. UdXtv tcov dpcop,aTo<f>6pcov SevSpcov tivcov 
p,ev rj pi^a dptojjLarLKrj ioTiv i tlvcov 6 <f>Xot6s s tlvcov 
to £vXov dXXcov rd fidpr) oXa elolv apaj/xart/ca, cos 
to fidXoapLOV. irdXiv tcov SevSpcov ra fiev yevvcovrai 

30 €K GTTepfjLCLTOS, rd §€. St' iaVTCOV . Kal TToXlV TO, fJL€V 

and pc^wv iKoircovTai /cat pueTacpVTevovTat, ra 8e 

€K TOV <f>LTpOV 3 TO, §€ €K TCOV KXdS(OV Tj dlTO TOV 

OTreppuaTos. Kal Ttvd fiev St' iavTCov Kara pLiKpov 
eKTeivovTat, rtvd Se iv ttj yfj. Kal Ttvd pikv iv TOLS 
hevSpots <f>VTevovTaL, cos ra iyKevTpiL^op.eva. can 

35 fieXTicov 6 eyKevTpiapios opbolcov els o/xoia. eoTi 
oe Kal dvaXoyla dXXrj tls, Si' fjs dptGTCos ovp,- 
fialvovoi ra dvopuoia, cos at pLrjXeat /xera tcov 
6){ywv. iv Se tols ojjloiols, cos ovkt} iv crvKfj Kal dp,- 
ttcXos iv dpureXco Kal dp,vyoaXrj iv dpivySaXij. eon 

40 Se Kal d'XXos ip<f>vXXiopLOs iv aXXots oiatf)6pois yeve- 
olv s cbs dpTepaoia els dyplav dpTepuolav Kal KaXXt- 
eXatos els dypteXatov Kal rj puopea els iroXXd SevSpa. 
821 a tcov SevSpcov irdXw ra dypca Kal ra KrjTraTa, Kal 
irav <f>vTov ov Trpodyet aireppia opiotov tco oireppiaTi 
i£ ov dvetf>vr) eKaoTov. Tivd yap KpetTTOv aireppia 
ttolovol, Ttvd ^etpov Kal iK tlvcov KaKcov oirep- 
6 piaTcov KaXd oevopa Trpofialvovcnv, cos Ta i£ dpivy- 
oaXrjs piiKpas Kal potds 6£cb8ovs. rwcov SevSpcov 
irdXiv orrippia dv dodeves yevrjTac, e/cAetVet to 
yeveodai KaXd aura, cos at irevKai Kal ol <f>olviK€$. 
ov TTpoepxovrat Se paotcos eK oneppiaTOS KaKov 
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which is mixed with the part of the plant near the 
ground. Again, in shape the fruits, if they are wild, 
exhibit considerable differences, for they are not all 
angular, nor do they follow a straight line. 

VI. In aromatic plants in some cases the root is Different 
aromatic, in some the bark and in some the wood *, 0 f growth, 
in others, again, all parts are aromatic, such as the 
balsam. Some trees grow from seed, others from 
themselves. Others again are dug up by the roots 
and transplanted, others grow from the stem, and 
others, again, from the branches or from seed. Some 
grow little by little by themselves, some are planted 
in the earth, and others are planted in trees, like 
those which are grafted. It is better to graft like Grafting, 
on like. There is a certain similarity which will pro 
duce the best results in dissimilar plants, as for 
instance apples with pear. Among those that are 
alike (successful are) for instance fig on fig, vine on 
vine, and almond on almond. But sometimes graft- 
ing is employed with different types, as for instance 
bay on wild bay, and cultivated olive on wild olive, 
and mulberry on many trees. Again, many wild and 
garden trees are grafted, and every such plant does 
not produce a seed like either of those from which it 
sprang. Some have a better and some an inferior 
seed. From some inferior seed fine trees grow, for 
instance from a small almond and a bitter pome- 
granate. In some trees, again, if the seed is weak, the 
production of good plants fails, as in pines and date- 
palms. But it is unlikely that a good tree will grow 
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KaXa oevhpa, ovoe £k GireppLaros ayaOov /ca/ca 
10 oevopa. to Se ek Trovrjpov yeveodai dya66v f Kal to 
evavriov ) ev tois £>cooi$ noXXaKts evplaKercu. 

TldAiv oevopov to €\ov GKXrjpov Xiav tov <f>Aoi6v 
arelpov dTTOKaOlararai' iav Se ox^Sfj rj pi^a avrov 
Kal rfj ax^l^fj Xl6os ifxfiArjOfj, ev<j>opov yivtrai. ev 

Se TOtS" (f)OLVL^LV SiV (f>vXXa 7) \f)r)ves tj cf>XoiOS TOV 

15 dppevos (fyolvLKos tois cf)vAXot,s tov drjXeos ovvTeBelr\ ) 
Iva ttcos orvva<j)9a)GL y Taxecos TreiraivovTai ol Kapuol> 
KOjAverat Se Kal rj tttcogls avTtov. hiaKpiveTai Se 
6 dpprjv oltto tov drjXeos t otl 7Tpd)TO>$ fiAacTavovai 
rd tovtov cfivXXa, a eloi rrapd to. tov dr)Xeos 
fiiKpoTepa* dXXa Kal Sta tt)s evcoolas- aAAa^ot? Se 

20 €K TLVOS TOVTLOV 7] €K TtaVTLOV OVp,paCvei. TVXOV Se 

Kal el €K TTjs evojolas tov appevos iiraydyrj ti 
dvefios 77/30? tov OrjXvv, nzTraivovTai Kal ovtu)S 01 
Kap7Tol 3 tooTrep diroTav Ta (f>vXAa tov appevos 
BrjXei diraiixipGiVTai. gvkoZ cboavTOJS ay peat eis 
TTjv yrjv i^aTrAtodetcrai avfi^aXXovrac Ta TroXXa Tats 
25 Krjiraiais ovKals. Ta ^SaAauoria Tats eXaiats avfi- 

ftdXAoVOLV, OTaV OfJLOV (f>VT€VCOVTai. 

VII. IlaAiv tcov tpvTtov Ttva fieTaXXaTTOVTai t chs 
tfraalv, els aAAo etoos, cos rj Kapva, oTav yrjpacrrj. 
Xeyovot rrdXtv cos r) KaXafxivdrj jtxeTCt^SaAAeTCU els 

80 rjovocrfJLov' Kal to Tpdyiov Be Tfirjdev Kal cf)VTevdev 
Trapa ttjv ddAaaoav tvxov carat atovfApptov. cf>aat 
ttoXiv cos 6 atros Kal to Xivov fxerafidXAovTat eis 
erepov eloos. fieXevtov Se to SrjXrjTrjptcooes, to 
ytvdjxevov ev rfj Ylepotot, fjLeracj)VTev6p,€VOV ev 
AlyviTTcp r) iv UaXatorlvr) ylverat fiptbaifiov. 

85 (haavrcos dfivyoaXi] Kal poia fieTajidXAovTai diro 
Trjs ISlas KaKtas oca yerjTroviav els to xp 7 ] <Tr ^ Te P 0V 
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from a bad seed, or a bad tree from a good seed. 
But the growth of good from bad and the converse is 
frequently met with in animals. 

A tree, again, that has excessively hard bark be- Other 
comes barren ; but if the root is split and a stone Sf pr0 ving 
inserted in the cleft, it bears again. But in date- tree? * 
palms if the leaves or fruit or the bark of the male 
palm is bound to the leaves of the female palm so 
as to effect a close union, the fruit ripens quickly, 
and their falling is prevented. The male is distin- 
guished from the female because the leaves of the 
former grow first, and they are smaller than those 
of the female ; they are also distinguished by their 
sweet scent. Sometimes all these characteristics are 
present, sometimes only some of them. It may 
happen that the wind may carry some of the sweet 
scent of the male to the female, and then the fruit 
ripens, just as when the leaves of the male plant are 
suspended from the female. Similarly wild figs when 
spread on the ground often associate with the garden 
fig ; and the wild pomegranate attaches itself to 
olives, when they are planted in the same place. 

VII. Some plants, we are told, are transformed into Changes 
a different type when they grow old, like nuts. They naSSuInd 
say too that the catmint changes into the sweet- artificial - 
smelling variety, and the hypericumif cut and planted 
by the sea will become thyme. They also say that 
corn and flax change into another species. The 
deadly nightshade which grows in Persia becomes 
fit to eat if transplanted to Egypt or Palestine. 
Similarly almonds and pomegranates change from 
their natural poorness to a better condition under 
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aAA' at potat jxev ^otpe/as Korrpov ifJL^epXrjiievrjS 
rat? pi£,ais, Kal St' vharos yXvKeos /cat tfaxpov 
Trori^ofievai fieXriovvrai* dfivyhaXai he rjXwv ifi- 
7rr}yvv[jL€vajv avrcus, Kal KOfieos hid rroXXov Kaipov 

40 evrevOev eKpaXAofievov. 7roXXa he <f>vra dypia Sta 
821 b ravrrjs rfjs e7Tirexvrjcrews yivovrai Ktynaia, rorros 
he Kal yerynovia a<j>6hpa rovrois avfxPdXXovrai, Kal 
fiaXXov 6 rov erovs Kaipos, ov xprj^ovcri jjiaXXov ot 
<f>vrevrai. irdXiv rwv <j)vrwv ra 7rXeiova <f)vrevovrai 
ev eapif 6X(ya ev ^et^taivt Kal <f>6ivo7Twpw y Kal 
5 oXlyiora ev Bepei fiera rrjv erriroXrjv rov Kvvdcrrpov . 
ev oXlyois he to7tois ylver at r) roiavrrj (frvrela, Kal 
ovhenore ylverac el fir) dpaios, ws ev rfj 'Poj/xt;, 
Kara rrjvhe rr)v wpav. ev Alyvrrrw he ov yiverai 
rj cf>vrela el fir) aVa£ rov eviavrov. 

TldXiv riva rwv <j>vrwv eK rwv oIk€iwv pitfiv 

10 fyvXka irpofidXXovrai , riva eK rwv oiKeiwv Kofiewv 
rj eK rwv olKelwv £vXwv. Kal riva jxev ttXtjclov rfjs 
yrjs, riva he Troppoj, riva ev jxeaw. Kal rtva fxev 
drrat; rov eviavrov Kaprrofopovoi, riva he TrXei- 
oraKLSy aXX ov rreTiaLvovrai ot Kaprrol avrwv, airo- 
pcevovai he oj/xot. Kal riva, hevhpa elolv ev<f>opa hid 

15 ttoXXwv yjpovoyv y ws at ovKai- riva ev evl Kaprro- 
<j)opovGLV erei, ev he rw erepw avaKrwvrai eavrd > 
ws at eXalai rroXXovs KXdhovs rrpo^aXXofievaiy ots 
Kal TTepLKaXviTTOvr at. Kal riva fiev rwv <f>vrwv 
evcf)opwrepd eloiv ev yr}pa, riva he eK rov evavrlov 
jjidXXov Kap7TO<j)Opovcriv ev veorryri, ws aywyhaXai 

20 Kal dyyai Kal aiyeipoi. r] hia<f>opd he rwv <f>vrwv 
rwv ay plow Kal rwv Krynaiwv hiaKplverai St' dp- 
pevwv Kal OrjXewv, orrorav eKaarov avrwv yvwpf 
adelrj hid rwv Ihiwfidrwv rwv evpioKOfievwv ev 
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cultivation. Pomegranates improve when pig manure 
is put on their roots, and by drinking sweet cold 
water ; almonds when nails are fastened into them, 
and when gum exudes from the holes for a long space 
of time. By such treatment many wild plants become 
cultivated. Situation and cultivation contribute a 
great deal to these, and particularly the season of the 
year which the planters most often choose. Most of 
the planting is done in the spring, a little in winter 
and autumn, and least of all in the summer after the 
rising of the dog-star. Such planting is employed in 
few places and is only done very rarely, as in Rome, 0 
at this season. In Egypt planting is only done once 
a year. 

Some plants, again, put forth leaves from their own Fruit- 
roots, some from their own resin or their own wood. 
Some are near the ground, some are far from it and 
some are in between. Some bear fruit once a year, 
some more often, but their fruit does not ripen, but 
remains unripe. Some trees bear fruit many years in 
succession like figs : others only bear fruit in one year, 
and then spend the next in recovering, like the olives, 
which put out many branches with which they are 
covered. Some plants are more fruitful in old age, 
while others on the contrary bear fruit better in youth, 
such as almonds, pears and poplars. The difference 
between wild and garden plants can be seen in male 
and female, when each of them is recognized by the 



* The Greek is quite certainly wrong. 
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avTOts, on to fxkv appev iarl TWKVOTepov ok\t)- 
porepov Kal TToXvKXovooT€pov y t\ttov vypov, Kal 

25 raxvrepov els TT€TTavGLv } Kal <j)vX\a €%ov Stdc^opa 
Kal 7rapa<f)vd8as. to Se OrjXv eV eXaTTOV e^et 
TavTa. Set tolvvv, oTav KaTavoYjGoofiev rauTa, 
rrdXiv OToxdaaaOat ttcos dv yvoa]\xev ra SevSpa /ca#' 
avTa Kal ret yevrj /ca#' aura. Kal Trepl tcov fioTavcov 

so cbaavTcos, ttcos dv KaTavorjGoopLev a €lttov oi 
TraXaioL. nibs; £dv eVt/zeAtos' gkottt]goo[1€v Tas 
fiifiXovs avT(bv ) as eypaiftav, Kal ovvrjdeLYjiJLev 
oLepevvrjoat tovtojv tov fiveXov ipevvrj ovvoTTTLKfj, 
Kal yvwplcrai fioTavas Tas iXaiwBets Kal fioTavas 
Tas G7T€pfjLa \xovov ixovaas, Kal Tas ^orjOetav 

35 xpP r IY 0 v (ja S3 Kat T ds laTptKas Kal Tas <f>dopOTTotovs . 
cooavTws Kal Ta oevopa fiCTa twv fioTavobv. Trpos 
Se to fxadetv Kal Tas curias' avTtov otfrelXofiev 
^rjTrjaat tt)v yeveatv tovtcov, ttcos tlvol fiev yevvcov-. 
Tat iv tlgI tottols> iv dXAois S* ou* en Se Kal Tas 
(f>VT€tas avTtbv Kal Tas pt%as } Kal ras Stac/)Opds 

40 reap ^uAaiy Kal tcov oSficov Kal tov ydXaKTos Kal 

822 a TO {) k6[JL€0S, Kal T7]V XP r } 0 " rorr } Ta Kai T V V KaKLaV 

iKaaTa)v s Kal Tas otajjiovds, ttcos tlvoov fiev Sta- 
fxevovGtv ol Kapirol tivoov S' ov, Kal St' rjv aiTiav 
tlvoov ixkv orynovTai gvvto\xoos tlvoov Se fipaoioos, 
ipevvrjaat t€ Kal Tas lotoTrjTas tcov c/)vtoov, /cat 
5 fiaXXov twv pi^wi" Kal ttcos tlvoov pXv KapTTOl 
fiaXOdoaovTai, tlvoov §' ov' Kal ttcos TLvks a<f)pooLT7)v 
TrpoKaXovvTat, Tivks Se vttvov, Ttves Se /cat Sta- 
(jydetpovoiy Kal iroXXas aAAa? Sta^opas* /cat ttcos 
tlvoov jjikv ol Kapnol ttolovgl ydXa, TLVOOV 8* ov. • 
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peculiarities found in it, because the male is thicker, 
harder and has more suckers and less moisture, ripens 

■ more quickly and has different leaves and suckers. 
The female has these to a less extent ; we must, then, 
when we have considered these things, again make a 
conjecture as to how we are to know the individual 

I trees and the individual genera. Similarly about the 
wild herbs, how can we recognize what the ancients 
have said ? How ? If we read carefully the books possible 

I they have written, we could with a comprehensive S^iof 03 
inquiry investigate the gist of them, and recognize ^ nts - 
those herbs which are oily, those which have only 
seed, those which supply something of value, those of 
use in medicine, and those which are poisonous. We 
shall deal with trees in the same way as with herbs. 
But to understand the reasons for them we must 
inquire into their origin, how certain ones grow in 
certain places and not in others ; also their planting 
and their roots and their differences in sap and scent, 
in milk and resin, and the value and danger of each 
kind, their permanence, and how the fruits of some 
last, while others do not, and for what reason some 
decay quickly and some slowly, and we must inquire 
into the distinctive properties of plants and still more 
of their roots ; why some fruits are soft and some 
not ; and why some produce love, some sleep and 
some cause death, and many other differences ; in- 
cluding the reason why the fruits of some produce 
milk and others do not. 
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I. T6 ZivhpOV Tp€L$ €)(€l 8wdfJL€lS, TTpCOTTjV €K TOV 

yevovs tt)$ yrjs, Sevrepav etc tov yevovs tov vBaros, 
rpiT7)v €K rod yevovs tov irvpos - airo Trjs yrjs yap 

15 laTlV 7} €K<f>VOLS T7}S fioTOLVrjS , OL7TO TOV vSoLTOS TJ 
aVflTTrj^LS, OL7T6 TOV TTVpOS Tj eVCOGLS Trjs OVjJL7Trj£eO>S 

tov cpvTov. fiXeTTOfiev Se 7ToXXol tovtcov Kal ev tols 
ooTpaKwSeaiv. elal yap ev tovtols rpta, 7T-qX6s, e£ 
ov ytWrat ttXLvOos OGTpaKcoorjs, Sevrepov vScop, 
oirep iuTi to GTepeovv tol oGTpaKcbSr), Tpurov to 

20 7TVp TO GVVayOV TOL fJLeprj aVTOV , COT* av St* aVTOV 

TrXiqpcodeLrj r) tovtov yeveGts. r) <f>avepa>Gis yovv 
SXrjs Trjs evcLaecos tovtcov lxtto tov irvpos eGTiv, otl 
apacoTrjs eveoTi rots' oGTpaKcoSeGL Kara tol tSta 
jxipr). Kal onoTav fxt^rj raura to irvp, TeXeiovTat rj 
vXr} tov vypov, Kal ovyKoXXcovTai tol fJLeprj tov 
25 irr\Xov s trpoepyeTai re grjpoTrjs ev tco tottco tov 
vypov. Kal Sta Trjv eiriKpaTeiav eireTai ireipis ev 
TiavTi ^coco Kal </)VTCp Kal /xeraAAots 1 . iritis yap 
iuTLVy ottov vypoT7]s Kal depjJLOTrjs tSta> iripaTi 

CLKoXovdei. €OTt Se TOVTO lv Tjj 7T€lp€L TOV XlBoV 

Kal tcov jieToXktov eKcf>aves' iv rco t>cocp Se /cat rco 

</>VTCp OV\ OVTO>S S OTL TOVTCOV TOL fJL€p7) OVK €lol 

80 avjJL7re7TrfyoTa els cos* rots* XtdoiSy /cat ort . e/c 
tovtcov KaTappoiq tis Trpofiatvei, c/c Be rwv Xidcov 
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I. The tree has three properties, first from the ^ 
nature of the earth, secondly from water, and thirdly ^^ants* 0 " 
from fire. For the growth of the plant is due to the 
earth, its solidity from water, and the union of its 
solidity from fire. We can see a good deal of this 
from earthenware. For there are three elements in 
it, the clay from which the potsherd is made, secondly 
the water which combines the clay, and thirdly the 
fire which causes the parts to set, until by its means 
the creation is completed. The demonstration of this 
unification by fire is found in the fact that the pottery 
consists of finely divided particles. When the fire 
has mixed these together, the wet matter is per- 
fected, and the parts of the clay cohere, and the 
result is dryness instead of moisture. Owing to the 
mastery of fire a ripening takes place in every animal 
and plant and in metals. For ripening occurs 
wherever moisture and heat each reach their own 
proper limit. This is obvious in the ripening of stone 
and metals ; but it is not so plain in the animal and 
the plant, because their parts are not compacted into 
one as they are in stones, and because some escape of 
moisture takes place in them, but in stones and 
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Kal roov fxerdXXoov ovk e^etai Karapporj rj tl$ lhpco$. 
rd yap fxeprj avrwv ovk elalv dpaid, Kavrevdev 
ovhe riva a7r' avrcov e^epxovrat, cos oltto rod t,0)ov 
Kal rod <f>vrov irepiTTOjpLaTa, ovBe ylverai e£oho$ 

3 5 tls dXXrj a7r6 rrjs dpatorrjTOs. ev to yap dpaiorrjs 
ovk eariv, dir* avrov iravreXoos ovhev rt e^epx^rai. 
Sia rovro arepeov eartv, els o av^dveadai rt ov 
7T€(f>vK€. Kal yap to av^dveadat 7Te<f>vKo$ heirai 
to7tov 3 ev to av TrXarwOelrj Kal rreparcodeirj . XLdoi 
he Kal oarpaKa Kal ra roiavra del elaiv ev ravroo, 
822 b ovre av^dvovaiv ovre eKrelvovr at, ttoXiv rot? 
<f)vroTs hevrepco rpoiroo eveari Kivrjcris, eon Kal 
i(f)d\Kvoi$, i)ns earl hvvafjus €K rrjs yrjs e^eXKojxevr] 
to vypov. ean he rfj i(f>eXKvcreL klv7]gi$ r)ns ep- 
Xerai els t6ttov> Kal reXeiovraL ttoos r) rreifjis' Kal 
6 hid rovro oos eirl to TrXelurov ai fxiKpal fiordvai 
fxia oopa yaas rjfiepas yevvdovrat. 

Ovk eon he rovro Kal ev rots £ojois" ^ ydp vXrj 
ev rots 1,0)01$ earl Ka9* eavr-qv Kal htr^prjfxevrj, ovk 
eon he. ovhe rj Tresis el fir) ev ^p^cret pLaXiora Kal 
avrrj. r) vXrj he rod </>vrov rovroo earl irXrjalov, 

10 Kal hid rovro o^vrepa earlv r) rovrov yeveaig. 
yevvarai he Kal av£dvei Kal orrep jxaXXov eari 
Xerrrdv ev avra> t irapd to 7Tvkv6v. to yap ttvkvov 
rroXvrpoTTayv helrai hvvdfxecov hid re rrjv hia<f)opdv 
rod oLKelov ox^fJiaros Kal hid rd [xrjKos roov fxepcov 
avrov 7rpos dXXrjXa. Kavrevdev 6£vrepa Kal <f>vrov 

15 yeveats, htd rrjv Xe7Tr6rrjra erepov irpos erepov, Kal 
raxvrepa rj reXelooois. rd p<epr\ roov <j)vrcov cbs cm 
to TrXeiarov elaiv dpaid } on r) BepjjLorrjs avrcov rr)v 
vyporrjra rrpos rd aKpa roov <f>vroov €(f>eXKerai. Sia- 
UTrelperal re rj vXt] r) OpeirriKrf els oXa rd fiepyj 
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metals there is no such escape of moisture or sweat- 
ing. For their parts are not fine and nothing comes 
away from them like the waste product from an 
animal and a plant, nor is there any exit from their 

• fineness. For where there is no fineness nothing 
whatever can come off. That .therefore, for which any 
growth is impossible is solid. For growth naturally 

I requires room, in which broadening and extension is 
possible. But stones, sherds and the like always 
occupy the same space, and neither grow nor extend. 

. Again, there is in plants a secondary form of move- 

I ment, as they also have a power of attraction which 

I draws the moisture from the earth. In this attrac- 
tion is a movement which takes place in space, and 

I somehow the ripening is completed : for this reason 
small herbs are produced in one period of one day. 

This is not the case with animals ; for the matter comparison 

| in animals is individual and peculiar. For there is no animals. 

I ripening possible, except that which depends on 

I material in its own possession. But the matter of 
which the plant is composed is near to it, and 
consequently its creation is quicker. What is lighter 
in it is created and grows fast compared to heavy 
material. For heavy material requires capacities of 

| many kinds, because of the differences of its own 
form, and the comparative size of its parts. Con- 
sequently the birth of the plant is quicker, because of 
the comparative lightness of its parts, and its coming 
to perfection is more rapid. Generally speaking, the 
parts of plants are fine, because their heat attracts 
the moisture to their extremities. Also the matter 
which can absorb nourishment is attracted to all of 
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avratv o he Trepirreveiy eV^eiTCU. tbcmep he iv 
20 rols fiaXaveloLs v) depnorrjs rrjv vypoTrjra i^eXKerai 
Kal ravrrjv els ar/xiSa fjueraarpe^et, avvq he kov- 
<f>L^ofxevrj t oirorav TrepLrrevcrrj, fxera^aXXeraL els 
arayovas, ovrcos Kal iv tols £>q)oi$ Kal iv tols 
<f)VTols tol 7T€pLTra)fiara avafSaivovaw duo rwv 
KarwrepQiv els tol dvcLrepa, Kal Karafialvovaiv diro 
25 rwv avwrepcov els ra Karwrepa. 

ToiOVTOTpOTTCDS he Kal Ol TTOTajJLol ol VTTO T7JV yfjv 

yevvcovraL duo tcov opecov. vXr] yap avrcov elalv 
ol veror Kal orav TTXrjdvvdcboL rd vhara Kal orevo- 
XCopcovraL ivros, yiverai €K tovtcov drfzls TTepirrrj, 
yjris hid tov evros crvfnrieafjiov cr^t^et ttjv yrjv Kal 

30 ovrw <f>alvovrai iriqyal Kal Trorafiol ol irporepov fir) 
(jyacvofxevoc aAA' iyKeKpvfifjLevoL rvyxdvovres. 

II. 'EiKTedeiKajjiev he alrlas irepl rrjs yevecrecos 
tcov TTTjyajv Kal tcov Trorajjicov iv rw rjjjLerepq) fii- 
j3Xlw too irepl fierewpcav, iv ai eirropLev Kal irepl 

35 oeLUficov otl iroXXaKLS heLKVvovuLV ovtol TTTjyas Kal 

7TOTafJLOVS, OL 7TpOT€pOV OVK €<f)aiVOVTO, OlOV OT€ 

axl&rai rj yrj eK rrjs dvadvpiidaeojs . iroXXaKLS he 
evplorKOfiev otl Kal irrjyal Kal irorapiol crv^evyvvv- 
raL, ore ylveraL aeLop,6s* rovro he ra> </>vrcp ov 
ovpifiaLveL, on drjp ev rfj dpaiorrjTL tcov p,epcov 

823 a avrov early Kal rovhe irdXLv arjjJLelov, on veLGfids 

ovhe iv tols tottols rots ifsapipuLheaL ire<f)VKe ylve- 
oQai, aAA' ev toitols itvkvols Kal gkXtjpols, ottolol 
elcrLv ol tcov vhdrcov Kal tcov opecov. Kal yap 
crvpifiaLveL ere lo jjlos iv tols toitols tovtols, otl to 
5 vhcop icrrl areppov Kal ol XlOol orreppol' rfj <f>vaeL 
he rod depos tov Oeppiov Kal £rjpov evearL to dva- 
fialveLv €K rrjs Kov<f>6rrjros . ore yovv cruveXOcoai 
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the plants ; what is superfluous flows out. Just as in 
the bathroom the heat attracts the moisture, and 
transforms it into steam, and this, being light, when 
it is in excess condenses into drops of water, so also 
in animals and plants the waste product rises from 
the lower to the upper parts, and descends again 
from the upper to the lower. 

Rivers which arise under the ground from moun- Parallel 
tains behave in the same way. For the matter of wl nver 
which they are composed is rain ; and when the 
water grows large in quantity and is forced into a 
narrow channel within, the excess of steam rises from 
them, which cuts through the earth by pressure from 
within ; and in this way springs and rivers make their 
appearance, which hitherto have not been visible, but 
have been concealed. 

II. We have explained the origin of streams and The cause 
rivers in our book on Meteorology. 0 Therein we qU akes. 
stated about earthquakes that they often disclose 
springs and rivers, which have not been visible 
hitherto, for instance when the earth is cleft by 
the vapour. We often find that springs and rivers 
join when an earthquake occurs. But this does not 
happen to a plant, because there is air in the fineness 
of its parts, and there is further evidence in that 
earthquakes do not occur in sandy places, but only in 
solid and dry soil, such as the soil in which rivers and 
mountains are. Earthquakes occur in such places 
because water and stones are solid b ; but to rise 
because of its lightness is part of the nature of hot 
and dry air. So when the parts of the air coalesce 

a Meteor. 349 a 12, 365 b 1. 
* i.e., do not consist of finely divided particles like sand. 
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ra fJieprj avrov Kai KaraKvpievuojot, uvvcodovai rov 
roiroVy Kal ivrevOev i^epx^rai arr* avrov fiiaia 
dvaOvfJLLams. idv Se 6 r ottos r\v dpaios, ovk dv 

10 i^rjp^ero ovtojs, aAA' iirl tt)s i/jafifiov crvjifiaivei. 
i^epx^rai yap Kal ivrevdev dvadvfiiaois 3 aAAa Kara 
fipa)(v' Kal Sea rovro ov ytverai oeiofios. aTrAws 
ovv iv tois orepeois irdoi rovro ov avfifialvei, Xeya) 
to Kara /Jpa^u rov depa i^epxeodai. crvvayofxeva 
yap ra fieprj rovrov ovvavrai rrjv yrjv crx^€iv, Kal 

is rovro iarlv air La rov oeiufiov iv acu/xaat arepeois> 
*Ev rots' fxepecri Se tojv (f>vrwv Kal rcov ^cncnv 
aeiojios ov yLverai y aAA' iv dXXois TT&cri, Kal 7rXei- 
oraKis ev re rots oorpaKO)Secrt Kal iv veXcp Kal 
Xonrots /xcTaAAots*, iv <3 yap aw\iarl ion ttoXXt) 
apaiorrjSy eOos Kal rrjv dvaOvfJiiaaiv dvafialveiv 

20 v7TOKov(j)L^€L yap avrrjv 6 drjp. Kal ovxvdKis rovro 
f}Xe7TOfiev y orav fidXAajjiev xp va ° v € ^ T ° vSojp r) 
aXXo ri ftapv y Kal TrapavriKa j8u#i£erar Kal irdXiv 
orav pdAAajfiev £vXov dpaiov r) fipaxv, Kal iTrnrXeei 
Kal ov fivdi^erai. 66 ev ov oid ra <f>vXAa ov Kara- 

25 Sverai ro KaraSvofievov TroXXaKis £vXov, ovSe bid 

TO V7TOK€LjJL€VOV TO fiapv , aAA* OTl TO fJL€V €OTl 

areppov Kal ttvkvov, ro Se dpaiov ro Se dpaiov 
iravrdirav ov fivOi^erai. efievos Se Kal ra avra> 
TraparrXifjaia f$v6 i^ovrai y on fxiKpd iunv iv rovrois 
rj dpaiorrjs' Kal ov8e eariv iv avrois drjp 6 Svvd- 
30 jxevos ravra Kov<j>loai. Karadvovrai oe, on ra 
lieprj avrwv Xlav eivl irvKva Kal areppd. 

ridV Se eAaiov Kal ndvra rd <f>vAAa rod vSaros 
VTrepvrjXovrai. Kal rovro rjhrj aTToheiKVvojxev. e- 
yvajfiev yap on iv rovrois iorlv vyporrj$ Kal 0ep- 
fjLorrjs, Kal edo$ rod vypov icrrl rois rov v8aro$ 
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and gain the master}', they exert pressure on the spot, 
and a violent evaporation issues from them. But if 
the place were thin, it would not come out in this 
way, but in the way in which it occurs in sand. For 
vapour does rise therefrom, but little by little ; and 
consequently no earthquake occurs. But this does 
not happen in all solid ground — I mean this gradual 
issue of air. For its parts when collected together 
can cleave the earth, and this is the cause of earth- 
quakes in solid bodies. 

No such cataclysm takes place in the parts of plants why no 
and animals, but it does in all other things, and J^J^n 
particularly in earthenware vessels, in glass and the p J}J^ r 
metals. For in a body that contains finely divided ani 
particles, it is usual for the evaporation to rise ; for 
the air makes it light. We quite often see this when 
we throw gold or some other heavy substance into 
water, and it immediately sinks to the bottom ; on 
the other hand, when we throw in thin or small wood, 
it floats and does not sink. The failure of the wood 
to sink is not due to its leaves, for in many cases it 
does sink, nor because its material is heavy, but it is 
because the latter is solid and compact, while the 
former is finely divided ; what is finely divided can 
never sink entirely. Ebony and substances like 
ebony sink, because there is little fineness in them ; 
nor do they contain air which can lighten them. But 
they sink because their parts are extremely compact 
and solid. 

All oil and all leaves float on the surface, and this why oil 
we explain as follows. We know that there is in ftoats * 
them both moisture and heat, and it is the custom 
of moisture to combine with particles of water ; while 
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fiepeai uvvdrrreaQar r) Se depfiorrjs Troiel dvdyeodai 

35 to vypoVy Kadcbs TTapkirerai iv ra> Kaipco rod eapos*. 
edos Se Kal rod voaros ro Kov^l^etv rtdvra rrpos 
rrjv lotav €7Ti<f>dv€iav ea>s rrjs rod dipos i7TL(f>avelas, 
wore Troielv avrov dvip^eoOai. rrjv Se im^dveiav 
avrov oi>x vrrepfialvei to vocop* rj yap SXrj i7Ttcf)dveia 

40 avrov /xta e'ori fierd rrjs rov dipos. Kal Sia ravro 
dveioi Kal to eXaiov vrrepdva) rod vSaros. 

Klol Se Kal rives XlOoi oZ rod voaros vrrep- 
vrixovrat, Sia to Kevov jjlovov to iv rovrois pet^ov 
823 b oi> rtov iv avrols fiepcov, Kal Sid to rov rorrov 
rov dipos [xel^ova elvai rov roirov rov owfiaros rrjs 
yfjs- <f>vois ydp ion rod voaros vrrepdva) ftalvecv 
rrjs yrjs, rod Se dipos ro virepdva) fialveiv rod 
voaros, r) rod dipos roLvvv envois rod iyKXeiopiivov 

5 ra> XIOoj dvafialvei irrdvoj rod vSaros, Kal ra> oXco 
dipt ovvdrrrerai' Kal yap eKaorov to olkzZov 
opbocov i<f>iXK€rai, Kal ovvaKoXovdel r) <f>vois rod 
{xipovs ra> oXoj a> ov^evyvvrat. el rolvvv eorai 
ris pax ta K ov<fyr) } ro puev -qpuov avrrjs Karaovoerat 
iv vhan } ro Se Xoittov vTrepvrj^eraL, ore fiel^ojv iv 

10 avrco 6 drjp rod Xoittov oxo/xaTOS rod XlQov. oca 
rodro rravra rd Sivopa fiapvrepd eloi rcov rocovrcov 
Xldojv. ol iv rots vhaoi Se Xldoi ylvovrai eV rrjs 
ovyKpovoecus rwv vSdraiv rrjs Icrxupas- ylverai 
yap rrpwrov d<f)pos, elra ovfjiTTrjywrac ovrws otov 
ri ydXa Xnrapov Kal ore ro vSajp rfj ifjdfJLfJLO) rrpoo- 

15 rplperai, ovvadpol^et r) i/tdfifios rrjv XiTTorrjrd ttojs 
rod defypod, £r)palvei re avrrjv r) ^rjporrjs rrjs OaXdo- 
orjs fierd rrepirrrjs rrjs dXvKorrjros' Kal ovrco ovv- 
dyovrai rd fiiprj rrjs t/fa/x/xou, Kal ra> em/x^/cei rod 
Xpovov ylvovrai XlOoc. 
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heat causes the moisture to rise, as occurs in the 
season of spring. But it is the tendency of water to 
raise everything to its own surface, that is to the 
surface which meets the air, so as to make it rise. 
But the water does not rise above its surface ; for 
the whole surface is one with the surface of the air. 
For this reason, too, oil rises to the surface of water. 

But there are also some stones which float on the Why some 
surface of the water, because the empty spaces in stones floal 
them are more than their own parts, and because the 
air space is greater than the space occupied by the 
earthy body. For it is the nature of water to rise 
above the earth, and of air to rise above water. But 
the character of the air enclosed in the stone rises to 
the surface of the water and combines with the whole 
air, for like always attracts like, and the nature of the 
part follows the whole to which it is attached. If, 
then, the stone is light, half of it will sink in water, 
while the other half will float on top, because the air 
in it is more than the rest of the body of the stone. 
This is why all trees are heavier than stones of the 
same size. Stones like these are produced by the 
violent collision of wave with wave. First of all foam 
is produced, and then this congeals with the con- 
sistency of oily milk, and when the water is dashed 
against the sand, the sand collects the fat part of the 
foam, and the dryness of the sea dries it with its 
excess of salt ; and so the particles of sand cohere, 
and in length of time become stones. 
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H SrjXcocris Se otl r) ddXaoaa troiei Ka6* eavrfjv 
20 ifjdfifjLOv, ovtcos iuTiv oti 7Taoa yrj ovk eort yXv K€ia m 
ore ovv arfj iv avrij ti vScop, KcoXverai 6 drjp 
dXXoicoaai avro. eVt Se xP ov ^ovtos tco tottco tov 

€fJL7Tepi€iXrj[JifJL€VOV vSdTOS, €TT€l OV StWrCU TOVTO 

TTCtpofioLcoGOLL iavTco 6 drjp (Kvpievovai yap iv avrw 
tco vhari rd fiepr) rd yecbSrj, d eloiv dXvKa), dvdyKrj 

25 im ttX4ov OepfiavOevra /caret jSpa^u /cat dfjitjxv 
Troirjoai tttjXov €[X<f>VTov. tovto Se ov Swarat 
yeviaBai iv vSaai yXvK€poT$ hid ttjv yXvKVT7]Ta 
Kal ttjv X€7tt6t7]tcl avTCov, dXX* iv to is dX/JLVpOlS, 
otl Kvpcevei iv tovtois t) fypoTrjs Trjs yfjs, Kal 77 
/xera/?aAAet to vScop etV to elSos avTrjs, r) ttXt)oIov 

80 avTrjs tovto 7rotet, Kal e'/carepov dXXoiovrai. 
a KXrjpvvo vera Se rj CTKXrjpoTrjs ttjs yr)s /cara ttjv 
Svvafiiv Trjs avfiTrrj^ecos avrrjs ttjv VTroOTaaiv tov 
vSaTos, Stacpet tov tttjXov els tSta fxiprj ofxiKpd' 
Kal Sea tovto ytVerat rj yrj rj tt} OaXdacrr) TrXrjaid- 
t,ovoa ipafjLficohrjs . 

35 Ovtcos Kal at TreSidhes, aiTives ovk exovmv 
orrep dv TTeptKaXviffT) avTas diro tov rjXlov, etcrt T€ 
Kal fxefxaKpvafiivai and vSaTOS yXvKepov. tjrjpalvei 
yap 6 rjXios ra fJiiprj tt)s vypoTTjTOS Trjs yXvKelas, 
aVo/xeVet Se o ioTiv e'/c tov yivovs Trjs yfjs. Kal 
Stort eVStarpt/?et 6 rjXios iv tovtco tco tottco tco 

40 aTTepiKaXvTTTCp, Siaxcopl^ovTai ra fiiprj tov tttjXov, 
Kal ylveTai ivT€v6ev ipd/xfios- tovtov Se arjfjieiov 
ioTiv, otl iv toiovtco TOTTW fiaOv KoiXalvofiev Kal 
evploKOfiev tttjXov €fji<f)VTov } Kal eaTiv ovtos piQa 

824 a ifjdfjifiov . ov ylveTai Se ifiafxpios et fxr) /caret ovfx- 

fiefirjKos. ovfifialvei Se tovto, oti eart SiaTpiftrj 

TTJ9 KlVTjOeCOS TOV TjXlOV , COS €<f>7}JJL€V, Kal jJLaKpVCTjJLOS 
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The proof that the sea makes sand by itself is that The 
not all earth is fresh ; when, then, some water remains of sand, 
in it, the air is prevented from making any change of 
I state. But when the water continues a long time in 
I its enclosed space, since the air cannot reduce it to 
i likeness with itself (for the earthy parts in the water 
which are salt still have the mastery), as they gradu- 
ally grow hot they make both into a sort of natural 
I clay. This cannot happen in fresh water owing to its 
I freshness and lightness, but only in salt water, because 
I the dryness of the earth in it gains the mastery, and 
I either changes the water into its own form, or into 
I something akin to it, and each is changed. But the 
I hardness of the earth, hardening the consistency of 
I the water as far as it can. divides up the clay into 
I small parts of its own ; this is why earth which is 
I close to the sea is sandy. 

A similar thing happens on plains which have 
I nothing to shield them from the sun, and are also far 
away from fresh water. For the sun dries the parts 
I of the fresh moisture, and what is of the nature of 
I earth abides, and because the sun persists in this 
unprotected spot the parts of the clay are divided up, 
and hence sand is formed. The proof of this is that 
in a place of this kind, if we dig a deep hollow, we find 
natural clay and this is the basis of sand. But sand 
is only formed incidentally. This happens because 
the sun, as we have said, is long in moving from it, 
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OL7TO vSdTOS yXvKCpOV. TOLOVTOTpOTTCOS VOrjT€OV Kal 

7repl Trjs aXjJLvporrjros ra>v vSdrcov rrjs OaXdaarjs* 
5 rj pl^a fxev yap rrdvTCOv ra>v vSarcuv iarl yXvKepd, 
Kal ovk dXXcos crvfifiaivet avrij dXixvpoTrjs el fxr) 
Kara tov rpoirov tov XexOevra. Kal tovto orjjjLeiov 
ioriv alodrjrov ort rj yfj fxev iariv V7TOKaTto tov 

vSoLTOS, TO §€ vSctJp VTTCpdvCO dvdyK7]S Kal 

<f)V(JlKQJS. 

10 K.dvrevOev Kal Kvptcorepov ovfx^i^rjKe rco vSart 
to etvai OTOixeLco irapo ttJ yfj. icf>povrjoav oe rives 
GTOiyeiov etvat to irdvrcov tojv vhdrcov TrXetorov 
ttXcZotov 84 io*Ti to vSojp Trjs OaXdcForjs, Kal Sta 
tovto Kal GToixelov rrdvrojv iKptOrj rchv vSdrtov. 
k'oTL Se to vScop <f>vGLKO)s vuepiyov rrjs yrjs Kal 

is XeTTTOTepov avTrjs . Kal Sta tovto a7reSa£ajU,ei> oti 

Kal TO vSojp TTaVTOJS KOV(f)OT€p6v ioTl TO yXvKV TOV 

dXfivpov. ttXtjv XdfiojfJLtv Kal (Ls iv 7rapahelyixaTi 
Svo cFKevr) tcra, Kai Oajfiev iv avTOis vScop yXvKV 

Kal vScop dXfJLVpOV. fJL€Ta TaVTa 7TpO(jXd^Cx)jl€V 

(hoVy dcjjxev he tovto iv ra> vSaTi ra> yXvKei, Kal 
2 o avTLKa Karaovuerai. fxerd ravra Owpuev airo Kal 
iv to) voaTt to> dXfJLvpw, Kal VTTcpvrj^erai, Kal 
dvafirjoerai €7rdvoj tojv fiepcov tov tolovtov vSaros, 
Stort tol fJieprj tovtov ov Sta^evyvvvTat (Ls rd jxeprj 
tov vSaTos tov yXvKepov. £k€lvov jxkv yap tcl 
fieprj ov 8vvavTat vrroyiiveiv Sta rrjv XeTTTOTTjTa 
25 f$dpos> tovtov Se Sta TTjv nayvTryra SvvavTar Kal 
Sid tovto ov KaTaSuerai to imreOkv avTw. ovtoj 
<f)VGLKcjos iv T-fj veKpa daXdaarj ovre KarahveTai 
^tpov ovre yevv&Tar Kvpievet yap r) ^rjpoTrjs iv avTo> 
Kal iv Ttavrl oirep iarl ttXtjctlov tov cr^/xaTOS Trjs 
yrjs- (/>aiV€Tai toLvvv ivrevOev on to vhojp to 
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and because of its distance from fresh water. We 
must in like manner reflect on the saltness of sea 
water. For the basis of all water is fresh, and saltness 
only comes to it in the manner we have described. 
And this is perceptible proof that the earth is beneath 
the water, but necessarily and naturally the water is 
above. 

Consequently water has a betterri^ht to be regarded Fresh and 
as an element than earth. Some have regarded 
water as the most important of all elements ; the 
water in the sea is the greatest quantity of water, and 
on these grounds this has been chosen as an element 
from all other waters. But it is only natural that the 
water should be above the earth, seeing that it is 
lighter than the earth. Hence we have shown that 
fresh water is on the whole lighter than sea water. 
To demonstrate this let us take two equal vessels, and 
put fresh water into the one and salt water into the 
other. Then take an egg and put it into the fresh 
water ; it will sink immediately. After that put it 
into the salt water, and it will float, and will rise 
above the parts of water of this kind, because its parts 
have not so intimate a connexion as the parts of fresh 
water. The parts of fresh water cannot sustain the 
weight owing to their lightness, but those of the sea 
water can because of their density ; and for this 
reason that which is placed on top of it does not sink. 
So it is natural that nothing can sink or be bom in 
the Dead Sea ; for the dryness in it has the mastery, 
as in every thing which approaches to the form of 
earth. So it is obvious from this that the water 
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30 7TGLXV iartv vttokoltoj tov fir) Traxeos. to yap irayi 
iartv €K tov yevovs rfjs yrjs, to Se Ae77TO> /cat 
dpaiov it< tov yevovs tov depos. /cat Sta, tovto 
VTrepe^et to iiocop to yXvKv irdvTiov toov voaTCov 
€K€ivo yap Igtiv virapxov Trjs yrjs iroppo)Tepo). 
7)8t] TOiyapovv eyva)\xev otl to vocop to 7Toppa)TaTCO 

35 Trjs yrjs <I>vgik6v Igti. /cat to yXvKv tov 8aXaTTiov 
V7repK€Lo8at aVreSetfa/xev. /cat <f>vaiKov tovto etvai 
Tto pr]8ivTi arjfjLelcp <f>avepov /cat dvayKaiov iyeveTo. 
yevvaWai Se to dXas ev tWa/xeVots 1 vSaatv, oh to 
yXvKv ylveTai dXfjivpov. vrrep^aivet Se r) aXfJLvpoTrjs 
rrjs yrjs eKelvrjv Trjv dXfjLvpoTTjTa. aVro/xeVet yap 

40 €Kelvr) fjLev dr)p ey/ce/cAetcr/xeVos 1 , Tavrrj 8' ou. /cat 

Sta TOUTO OVK eOTIV €K€LVO Trjs yfjs TO GCOfia, 
824 b yXvKVTrjTOS TWOS [JL€T€XOV KaTGL TiaVTa TpOTTOV, €L 

/cat to yevos tovto ii; vSaTos £otiv, o i^epx^ac 
avTrjs Trjs yrjs cos ISpoos. 
III. Upos tovtols 6<f>eiXofjL€v elSevat otl /cat at 
/JoTaVat /cat tol etdrj ovk elolv el firj £k GVvOeaecos, 

6 /cat ovk vArjs airA-qSy aAA ojarrep cgtlv r) aAv- 
KOTrjs arro tov vSaTos Trjs daXdaarjs /cat Trjs ovacas 
tcov i/jdiApuov. at dvadvpudoeis yap at dvafiatvovaai, 
OTav avfXTrayooa-L, ovvavTai ovparepiXa^elv Tr)v 
airLav Trjs tcov fioTavcov virdp^eoos' KaTairLvTei 
yap dr)p evTevOev, Kat Spool^ei tov tottov, /cat 

10 irpoipxovTai i£ avTOv Sta Trjs Swdfiecos to>v 
dcTepajv To. et'S^ t&v wneppLaTGov . vXrj Se avay/cata 
ecrTt to vScop, el /cat Sia<f)opd €Gtlv ev too yevei tov 
voaTos. to yap dvepxopievov ovk eoTiv el firj vocop 
yXvKv' to Se dXfivpov fiapv Igti, /cat ov avvava- 

15 fiaivei too yXvKel. to ok vnepfiaivov tovto to 
XeiTTOTepov €Gtl tov vSaTos. o Sr) edv i^eXKVGOeLrj 
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which is thick lies below that which is not. For the 
thick is of the nature of earth, but the light and fine 
is of the nature of air. Consequently fresh water 
stands above all other water ; for it is by nature 
further from the earth. So now we know that water 
furthest from the earth is natural. And we have 
shown that fresh water floats on the top of sea water. 
This became naturally obvious and necessary from the 
evidence we have adduced. But salt is generated in 
stagnant water, by which fresh water becomes briny. 
But the saltness of the earth is greater than that 
saltness. For the air enclosed in the latter remains, 
but in the former does not. Consequently the body 
of the earth is not so, having in every way some 
share of sweetness, even if this type proceeds from 
water which comes from the earth itself in the form 
of sweat. 

III. In addition to this we must recognize that wild How this 
herbs and their types are formed from a composite ^ooeern" 
and not a simple substance, but in the same way as P lants - 
saltness comes from the sea water and from the 
substance of sand. For vapours rising when they 
coalesce can produce the cause of the birth of herbs ; 
for the air sinks down and bedews the spot, and from 
it will arise the forms of seeds through the power of 
the stars. But the essential matter is water, even 
though there are differences in the form of water. 
For it is only fresh water which rises ; salt water is 
heavy and does not rise together with the fresh. 
That which comes to the surface is what is lighter 
than water. If this is attracted by the air, it grows 
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vtto rov depos, Xeirrvverai /cat inl nXeov aVa/3atWt, 
Kavrevdev ylvovrai Trrjyal /cat 7rorafiol ev rot? 
opeai, /cat els ttoXv Starpexovut, /cat arjpcetov 
rovrov earl to at/xa to dvepxopievov els rov iy- 

20 Ke<f>aXov. tbaTrep yap ri e/c rwv rpo<f>cov pcera ri]s 
avadv pudaecos dvepxerai, ovrto /cat els Trdvra rd 
uSara. /cat yap /cat ri rod vSaros rod dXvKov 
aVetcrt pier* eKeivov 8 e£rjpavev rj 6eppi6rr]s, els ro 
ethos rod depos, os eariv aKpifi&s vnepdvco iravros 
yXvKeos vSaros /cat dXfivpov. TrapdSeiypua 8e rov 

25 Xoyov rovrov evprjtcapiev ev rots fiaXaveiois ttoX- 
Xdttis. orav yap ro vScop ro dXfivpov KaraXdfirj 
OepfjLorrjs, Xeirrvvec ra pLepi] avrov, aVajSatWt re 
dvaOvfilaais, yjris rjv ev rq> e8d<f>ei rov fiaXaveiov, 
/cat dvaxwpovoi ra TTVKvd fieprj rr\s dXvKorrjros 
fxera rov vypov rov (f>vatKov (ouSe yap elaiv e/c 

30 rov yevovs rod depos), iva aKoXovQrjUCjaai rfj 
dvadvpudoei, yjris /xta fierd rr]v dXXrjv 7rpo^ajpet 
dvw, orav yovv TTpoxwprjaayui rroXXal, Kara- 
TTie^erai 6 6po<f>os> KavrevOev ovvdyerai /cat gv/jl- 
TrrjyvvraL /cat eiriorpe^ei /cat Kara) ard^et ro vStop 
to yXvKv. /cat ovrcos ev 7racrt rots fiaXaveiois rots 
dAfJivpoLs eorlv vScop yXvKv. 

35 At roivvv fiordvai at cf>v6fAevai ev rots uSacrt rots 
dXvKots ovk 6<f>e[Xovoiv eyetv TrXydvapidv 8ta rrjv 
^rjpoTTjra. /cat yap to <f>vrov Suo Setrat, vXrjs 
Xeyto /cat rortov, rfj IS la </>vaei dppLO^ovrcov* orav 
yovv ra roiavra Svo 7rapcocrtv opiov, irpoKoirrei to 
<f)vrov. orav he evpcopiev vXrjv Troppcoraraj rfjs 

40 evKpauias , eTriKevrjs earlv efXTroScbv yap eon rip 
etvai to ev tottw etvai pirj evKpaet. en koivcos ovx 
825 a evploKopiev <f)vrdv ev x i ^ vl > 7r ^ 1 ? v fiXeTrofiev 7tot€ 
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light and rises still more, and thence arise springs and 
rivers in the mountains, and follow on a long way- 
A proof of this is the blood which rises to the brain. 
For as some of it owing to food rises with the evapora- 
tion, so it is with all waters. For a portion of the 
salt water rises with it, which the heat dries, into the 
form of air, which is completely above all water both 
fresh and salt. We have found an example of this 
principle in many baths. For when the heat affects 
the salt water, it lightens its parts and a vapour arises, 
which was formed at the bottom of the bath, and the 
solid particles of salt rise at the same time as the 
natural moisture (for this is not of the form of air), so 
that they follow the evaporation, which arises in the 
form of one cloud after another. When many have 
sped upwards, the ceiling is crowded with them, and 
then they collect and condense and fresh water falls 
down ; and so in all salt baths there is fresh water. 

Herbs which appear in salt water cannot grow be- plants in 
cause of the dryness. For the plant needs two things, 
material and room, both of a kind suitable to its 
nature. When both these conditions are present, the 
plant makes an advance. When w T e find the neces- 
sary material a long way from a suitable temperature, 
the plant comes to nothing ; for its being in a place 
where the temperature is unsuitable is a hindrance to 
its existence. So normally we do not find a plant in 
snow, though we sometimes see a plant appearing in 
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cpvrov tf>atvop,€vov iv avrfj, Kai rtva 1,10a, Kal i£ai- 
pircog iXpavOas. ovtol yap yevvtovrai iv rfj x i ® vl > 
Kai (f>X6jjiog t Kal rrdaai fiordvat, mKpaL. dXX r) 

X^COV OV £,r}T€l TTpOXCOp€LV €771 TOVTO), av fjur) Kal 

5 av^evxdeir} ri$ alrla iv avrfj, Kal avrrj iarlv otl 
rj x L <ov Karipx^ral rrore o/zota Karrvtp, avjxrrrjyvval 
re ravrrjv dvefios Kal ovafyiyyei drjp. rrXrjv 
yiverai Kal dpaiorrjs ns iv tols \xepeaiv avrfjs* 
Karix^raL ydp iv rovrois deppLov ri jtepos aipos, 
fi€V€L re i£ avrov Kal vhcop a€arj fifjiivov. orav 

10 yovv 6 drjp 6 iyKeKXeiafievos rrXeiovos yevrjrai 
rrXarvvaeojg Kal 6 -qXios rrapovaidarjr ai y drrop- 
pr]yvvraL 6 drjp 6 avfiTTiXrjdels iv rfj x L ° Vi > KaL 
(fyalverai r) vyporrjs r) aearjpLjievrj , r)ns Kal avfi- 
rrfyyvvrai pier a rrjs Oepfiorijros rov i)XLov Kal ovrco 
tf>vovral, rives fiordvai. idv he fj 6 r ottos rrepi- 

15 KeKaXupLfjiivos, ov ylvovrai iv avrco fiordvai 
dXX rj avev tf>vXXa)v drrex^pyjae yap drr* avrov 
r) evKpaala rijs yrjs, rj 6pioye\>r)s avrfj. 56ev dvdrj 
Kal <f>v?[Xa iv fiordvais pLiKpals pLepuyfieva evpl- 
aKovrat iv rorrois KeKpafievois Kadaptos Si* aipos 
Kal vBaros' iv erepois oe firj roiovrois arrdvid elai 

20 rd dvOrj Kal rd cf>vXXa rcov <f>vrcbv rcov avpL^aivovrcov 
ev rfj xiovi. ofiolcos Kal iv rorrois ttoXXois dX- 
fjLVpois Kal £rjpoL$ cos irrl to rrXeiarov ov cj>aiverai 
(f>vrov. ovroi ydp ol rorroi rroppto elalv evKpaaias' 
iXarroveirai yap rj yrj i i£ rjs fiaKpdv elaiv vyporrjs 
Kal depfiorrjs, drrep elal Sid yXvKeos voaros. 

25 yiverai Se rrore rj yXvKcpd yrj veKpd, Kal rore ov 
yevvcovrai amicus iv avrfj fiordvai. 

*Ey rorrois Be Oeppiois, ottov eariv vBcop yXvKV 
Kal depjiorrjs rroXXrj 1 rrpo<j>Qdvei rretpis iK rcov ovo 
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it, and some animals, particularly worms. For these 
are bred in snow and so is mullein, and all sorts of 
bitter herbs. But the snow does not help them to 
advance, unless some other cause is combined with it. 
The cause in question is. that the snow descends like 
smoke, the wind makes it coalesce, and the air binds 
it- together. But there is a certain fineness in its 
parts ; for there is confined in it a certain warm 
element of air, and there also remains impure water 
from it. So when the air enclosed in it suffers greater 
expansion, and the sun is present, the air imprisoned 
in the snow breaks out, and the impure moisture 
appears, which is forced to coalesce by the heat of the 
sun ; and thus some plants grow. But if the whole 
spot is covered with snow no plants grow in it, or else 
they have no leaves ; for a suitable temperature is 
missing, which is an essential part of the plant's 
growth. So flowers and leaves are found mixed in 
small plants and places which have a fair mixture of 
air and water ; but in other places which are not of 
this nature flowers and leaves of any plants which 
occur in the snow are scanty. Similarly in many 
places which are both salt and dry generally speaking 
no plants appear. For these places are far away from 
a suitable temperature ; for the soil is poor when 
moisture and heat, both associated with fresh water, 
are missing. But at times sweet soil becomes dead, 
and then plants do not grow in it quickly. 

In warm places where there is fresh water and -Mountain 
plenty of heat, ripening occurs from two causes, that plant3. 
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/xepcov, eK rrjs Stadeoecos rod tottov fierd Kal rod 
depos rod ev avrto VTrdp^ovros . rj Se 7retpLS rod 

30 depos €K rrjs depfxorrjros eon rod rjXtov rrjs ev 
eKeivoo roo tottco. evreddev Kal rd oprj e<f>eXKovrai 
vyporrjra, ^orjOet re avrols Kal r) Oepfxorrjs rod 
depos* emoTrevhei Se Kal r) ireifjis' Kal Sid rovro 
ra <j>vra <Ls errl ro ttoXv ev rots opecri <f>vovr at. ev 
Se rots iftdptptots vtKa, obs 7Tpoe<f>r)ptev, r) aXpbvporrjS , 

35 Kal drtop.evovotv ev rocs ptepeot rrjs ^a/x/xou dpato- 
rrjres optotat 7Tp6s aAA^Aas 1 . 6 rolvuv r)Xtos ovk 
eyet Svvafitv iva ev aureus diraprtGrj Kal fiefiatooarj 
ovveyetav ovaias. rco rot Kal cf>vrd ev avrats chs 
ra 7ToXXd ov ytvovrav el Se Kal ytvovrat, ov Kara 
etSrj I'Sia Kal htd<f>opa t dXXa Kara etSrj optota Trpos 
dXXrjXa . 

40 IV. Td Se <f>vra a ev rfj eTruftaveia rod vSaros 
yevvwvrat, ovk aXXoos yevvwvrat el ptr) Sia to 
825 b Tramps rod vSaros. orav yap Oepfxorrjs diprjrat rod 
vSaros, r)ns avco ttov ovk e\et 7Toos av KLvrjOetrj, 
rore rrpoepyer at en airrjv rrapop.otov ri ve<f>eXrj, 
oXlyov re rod aepos Kareyei> Kal orynerat ro rotod- 
rov vypov, e<j>4XKer at re avro r) depptorrjs, rjrts 
5 eKreiverat els rrjv oi/jlv rod vSaros, Kal ytverat 
evreddev <f>vrov. ovk eyei Se pt^av, on r) pt£a ev 
rots [lepeotv ehpd^er at rrjs yrjs, eypvoa pteprj Styprj- 
pteva. ovk k\et Se rrdXtv ouSe <f>vXXa, on ptaKpdv 
icrnv dno rrjs evKpaotas, Kal ovSe ra pteprj avrod 
elol ovfjL7re7Trjy6ra. rovro Se ro cf>vrov otov ets 

10 optotorrjra <f>vXXoov yew drat, Kal KaXetrat errt- 
• irrepov. ra>v Se Xolttcov cf>vrow roov ev rfj yfj, erret 
rd rrjs yrjs ^prj €ial crvpLnenriyora, Kal ra pteprj 
e'f dvdyKrjs rovrcov elol rotadra. ra yodv <f>vrd 
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is from the nature of the situation and of the air 
which is in it. The ripening of the air is due to the 
heat of the sun in the place. Thence the mountains 
draw their moisture, and the heat of the air helps 
them. There the ripening takes place quickly ; and 
this is the reason why plants usually grow in the 
mountains. But in sandy places, as we have said 
before, the saltness gets the upper hand, and fine 
particles exactly alike remain in the particles of sand. 
So the sun has no power to produce and establish any 
continuity of existence. Consequently in such places 
plants usually do not grow ; but if they grow at all 
they do not show distinct and different forms, but 
forms which are very similar to each other. 

IV. Plants which grow on the surface of the water plants in 
only do so because of the density of the water. For places, 
when heat touches the water, which on the surface is 
incapable of movement, something like a cloud comes 
over it, and it retains a little air, the moisture grows 
impure, and the heat draws it up ; this spreads over 
the face of the water and so the plant grows. But it 
has no root because a root is fixed in the parts of the 
earth, and has its parts distinct. A plant of this kind 
has no leaves, because it is far from a suitable tem- 
perature, and its parts do not cohere. This kind of 
plant only grows like leaves, and is called a rock plant. 
Of other plants which grow in the soil, since the parts 
of the earth cohere, the parts necessarily show the 
same characteristics. Plants which are compacted 
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ra €K rrjs yrjs GVfjb7T€7Trjy6ra ylvovrai €K otftfreaiv 
iv roTTip vypw Kal KaTTvtbSei. al yap arjtjjeis Kar- 

15 ix ovOLV ae/)a* Kal orav TrXrjOvvcovrai ol verol Kal 
ol aP€[AOL, 6 rjXtos <f>alv€cr9ai iroiet avrds, Kar- 
eirelyti re ^rjpalveadai Kal ov\ntr\yvvoBai 3 Kal r) 
grjporrjs rrjs yrjs rds pl^as avrcov TroieT' Kal ylvovrai 
ivrevOev cf>vra Kal fJLVKrjres Kal v8va Kal ra o/xoia. 
IlavTa he ravra ylvovrai iv r otto is Oepfiois Kara 

20 Xoyov, 8 to r) OepfjLorrjs nerrei to vScop iv rois 
ivSorepois rrjs yrjs, Kare^et re ravrrjv 6 rjXios, Kal 
ylverai dvaOvpLiaais , Kal ivrevdev ovpbfiawei rj 

dXXolwOLS els <f)VTOV. OfJLOLCOS Kal iv TTaCL TOTTOIS 

d>S irrl to TtXeiarov Bepfxols TrXrjpovrai rj rod <j>vrov 
dirapTiois. ol Se tottol ol ifjvxpol, el Kal ovroi to 

25 ofxoiov 7TOLoval 7tot€, irXrjv €/c to£» ivavrlov. 6 ydp 
ifrvxpos drjp top OeppLov ovfjiTue^ei Karco, GVfX7rqy- 
vvol re rd [Meprj avrov, Kal 6 tottos eiftrjcriv rxdoxei 
fjL€ra rrjs TTpooovarjs vyporrjros avrtp' rov yovv 
irepiavov vypov ^rjpavdevros o^t^erou d tocos' , Kal 
i^epxovrai i£ avrov (f>vrd. iv tottols Se yXvKepols, 

so iv ots to vScop p,rj irrl ttoXv crvpifiaivei x w P^ €(J ^ ai > 
OTTorav 6 drjp rfj yfj iyKXeiopbevos £rjpav6fj, r) 
vyporrjs re tou vSaros crvfjLTrayfj , Kal 6 auTos 1 drjp 
fxelvrj iv tols ivSorepco rov vSaros, i^epxovrai 
(fyvrd, ws to vo€(/)ap to larpiKov, Kal etSrj floravcov 
dXXa ttoXXojv Kal vpuKpwv, a Si) roiovrorpoirois 

35 yevvcbvrac. TrXrjv ovk elalv iKrerafxeva, Siori al 
pl£ai avrtov elalv i7Ti7ToXalws iv rfj yfj. iv tottois 
cbaavrws iv ots vScop Oeppuov rpexei, rroXXaKis <f)vrd 
yevva>vrai s Siori r) BepjjLorrjs rov vSaros i(f>eXKerat 
dvaOvpLidcreis 7rpoa<j>drovs inl rrjs yvjs, r) Se ipvxpd 
<f)vais rrjs vyporrjros rov vSaros viroKarw diro- 
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from the earth grow from putrescence in a moist and 
smoky soil. For the putrescence retains the air ; and 
when the rain and the wind grow strong, the sun 
makes them come out and forces them to grow dry 
and compact, and the dryness of the soil makes then- 
roots ; thence grow plants, fungi, truffles and the like. 

All these naturally grow in warm places, because Tempera- 
the heat warms up the moisture in the recesses of the ^£wth. 
earth, and the sun holds the heat there ; hence occurs 
evaporation, and hence the change into a plant. 
Similarly in all places that are usually hot, the produc- 
tion of the plant reaches fulfilment. But cold places 
produce the same result, but for an opposite reason. 
For the cold air compresses the heat below, and forces 
its parts to cohere, and the place gets heated together 
with the moisture which is in it. When the excessive 
moisture dries up, the ground splits, and plants issue 
from it. In fresh ground in which water is generally 
not far absent, when the air enclosed in the earth is 
dried, and the moisture of the water has grown solid, 
and the same air remains in the recesses of the water, 
plants emerge like the medicinal water-lily, and many 
other forms of small plants which grow under such 
conditions. But they do not grow to any length, 
because their roots in the earth are only superficial. 
Similarly in places where hot water runs, plants often 
grow because the heat of the water attracts the 
vapours adhering to the ground, and the cold nature 
of the earth 's moisture remains below, and the air in 
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40 fievei, Kal av fJLTrrjyvvT ai 6 drjp 6 iv rovrcp rcb vyp<p. 
Kal orav rre^Ofj rj deppioTrjs rod depos, irdXiv iv 
"826 a rovrcp yevvdrai to <f>vrov 7 ovk aXXcos el jxr] iv 
Kaipco 7toX\o>. ai fiordvai Se al puiKpat, al <f>aivo- 
\xevai iv tottois dea<f)a)0€Oi 9 ylvovrat orav avejxoi 

6^€0)S 7TV€COGLV aVTLTTVOldv T€ 7TOILOGI Kal dvTiTrXrjr- 

tcogiv dXArjXovs, Kal i£eyep9fj drjp 6 iv avrois Kal 
5 depjAavdfj 6 ToiTOS Kal yevyyrai ivrevdev 7rvp, Kal 
p,era ravra yevvrjdfj OTtep iarlv iv rep fiddei dp- 
g€vlklov } o Karafiaivei €K rrjg IXvos rov depos, Kal 
icfieXKerai TTvp fierd cnji/jetos (rovro yap to dpcre- 
vlklov)' Tore yap yiverai €K tovtov (ftvrd. ov 
rroXXd Se ravra n pofidXAer at <j>vXAa, Kadchs 7rpoa7T- 

10 e8ei£ap,ev > on rj evKpaaia iK rovraiv rroppa) ioriv. 
"Orrep Se <f>epei rpo^ijxov n cfrvrov, iKeivo <f>verai 
ev tottois depjxois Kal kov</)ois Kal vi/j-qXois, Kal 
fjL&XXov iv rep KXljxan rep rplrto Kal ra> rerdprcp* 
Kal irdXiv o SevSpov rroiei n iyyvs rpofylpuov, 
iKelvo yevvdrai iv tottois vi/jt)Xols Kal i/jvxpois. Kal 

15 Sia rovro TrXrjdvvovrai rd eiSrj iv tottois roiovrois, 
Sid rrjv i(j>eXKVGcv rod vypov Kal rrjv evKpaalav rrjv 
iK rfjs BepfjLorrjros rod rjXlov iv rjjxepais ^et/xeptmts'. 
ofioicos Kal 6 7tt]X6s 6 epufrvros 6^eo)S rrpodyei <f>vrd 
rrlova- rj avpL77iXr}Gi$ yap rrjg vyporrjros tovtov ev 
tottois yXvKepois yiverai, cos Trpoetp-qKapLev. 

20 V. TldXiv to <f>vrov to iv rots Xldois rois arep- 
pois yevvcofievov fiaKpco XP^ VC P ovfifiaLvet,. 6 yap 
drjp 6 ipurepieiXrmiievos rovrois fiid^erai dvafirjvai, 
e£oSov Se pirj evpioKcov hid rrjv lox v P orr l Ta rcov 
XLdcov i7Tavaarpe<f>ei Kal deppuaivei eavrov, i<j)eX- 
Keral re to vypov to evaTToXeL<l>6ev to is Xldois avco, 

25 i^epx^ral re dvadvp,iaais ovv vyporrjri, piera 
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the moisture coheres. When the warmth of the air 
increases, the plant again grows in it, but only after 
a considerable time. But small plants which appear 
in sulphurous places grow when the winds blow 
sharply, and produce a counterblast and meet each 
other ; then the air in them is roused to activity, 
the ground gets hot and fire comes from it, and after 
this the yellow orpiment in it comes to light, which 
descends from the impurity of the air, and fire coupled 
with putrescence is attracted (for this is yellow 
orpiment) ; then plants grow from it. As we have 
explained before, these do not put forth many leaves, 
because a suitable temperature is absent from them. 

All that plants produce which is good for food, Edible 
grows in hot, light and high places, and especially in plants 
the third and fourth zones ; again, the tree which 
produces anything like food grows in high cold places. 
For this reason there are many types in such places, 
because of the attraction of the moisture and the 
suitable temperature arising from the heat of the sun 
on wintry days. Similarly natural soil easily pro- 
duces oily plants ; for an enclosure of the moisture 
takes place in fresh soil, as we have already said. 

V. The plant, again, which grows among hard R °c k plants 
stones only appears alter a long time, r or the air en- grow, 
closed in such places is forced to rise, but finding no 
exit owing to the strength of the stones, it returns 
and grows hot, and attracts the moisture which is left 
behind in the stones upwards, and from it issues an 
evaporation combined with moisture, with a freeing 
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dvaXvaecos oynKpordrtov fiepwv rcbv ev tols Xidois. 
Kal yap ttoAXolkls edos iarl tols Xl9ols Iva fiorjOfj 
avTois 6 yjXtos 8 id rfjs t8ia$ Triiftetos- Kal ovtco 
yevv&rai it; avTO)v <f>vrov. o he ovk dvafiawei, iav 
fjirj TrXrjGLov rj yr)s rj vypov. r) yap virocrraois tov 

30 (j>vrov heirai yrjs vSaros Kal depos- KaravoeLoOa) 
TOiyapovv to </)Vt6v Kal el eoTi TrXrjalov tov rjXlov, 
raxews yevvarai, el Se Iotiv 6 rjXios els Svopids, 
fipaSvvei. rrdXiv to <f>VTOv ev a> KVpievet to vSayp, 
ov 7rapax<opei tw aepi dvafialvetv, Kal Sid tovto 
ov rpi(f)eTaL. opiouos Kai r) £rjpoTrjs orav KpaTrjcrr}, 

35 dvactTpe<f>ei r) (fyvaiKrj OepfjLOTrjs els tol aKpa, Kal 
fivec tov <j>vTov Tas 68ovs St* wv ol 7ropor Kal 8ta 

TOVTO OV Tp€(j)eTai TO (f>VTOV. 

VI. KadoXiKO) 8e Xoya) irav <f>VTOv TeTTapcov 
tivwv SeiTatj aireppaTOS hicopiopievov^ tottov dp- 

40 /xoStou, ilSaTos crvpL/JieTpov Kal depos opuolov. OTav 
826 b ovv ravTa irdvTa avvTeXeoOcboL, yevvarai cfrvrov Kal 
av£dvef ore he Tavra aTTOXOJp^crovcnv, dodevel rfj 
aTTOXOJprjoei Kal to <j>VTOv. TrdXtv to <j>VTOV to 
7rpoXov ev opeaiv vi/jrjXoZs, el earai et8os, eoTai 
TTpox^poTepov Kal 7Tpoo(f>vecrTepov els larrpeLav 
5 6 KapTTos Se 6 GKXrjpoTepos els Tretjjiv ovx o>s eirl 
to ttoXv Tpe<f>ei. tottol Se aTrofJiefJLaKpvopLevot tov 
rjXlov ovk elol 7ToXXa>v fioravcov yewrjTiKoi. opLoicos 
idv 6 rfXios jJLaKpoTrjTa Tjj rjfiepa Trpoadyrj ev rfj 
Kivrjaei avTOv Kal KaTaKvpievrj ttjs vypoTrjTOS, ovk 
e^et to <f>VTOv Svvdfieis <f>vXXa Kal KapTrovs TTpo- 

io dyeiv. ti 8e Kal 7repl tojv <f)VTajv XPV voeiv, a 
yevva>VTai ev vhapibheoi tottois ; ev tovtois OTe 
to vSwp rjpefiety ylveTai ti Kaddrrep IXvs, Kal ovk 
eoTi hvvapus ev tw dept Iva VTTOOTryjr] ra fieprj tov 
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of the smallest parts among the stones ; for it is a 
characteristic of stones that the sun should assist 
them by its own heating. And so plants do grow 
from such soil. But they do not grow to a height 
unless they are near to soil or moisture ; for the 
growth of a plant needs earth, water and air. The 
plant must be considered in this way ; if it is facing 
the sun it grows fast, but if it faces towards the 
setting sun the process is slow. Again, the plant in 
which the moisture preponderates does not allow the 
air to rise, and therefore is not nourished. In the 
same way, when the dryness preponderates, the 
natural heat rises to the extremities, and blocks the 
ducts of the plant through which there was a passage ; 
and so the plant is not nourished. 

VI. Generally speaking every plant requires four Conditions 
conditions, a differentiated seed, a suitable soil, a Hfi? ant 
proper allowance of water, and similarly of air. When 
all these conditions are present, the plant is born and 
grows ; when they are absent, the plant is weakened 
by their absence. The plant which comes up in high 
places, if it is a true form, will be more useful, and 
better adapted for medicine *, but the harder fruit 
does not generally ripen. Places far removed from 
the sun are not productive of many herbs. Similarly, 
if the sun's rays grow long in the day time, as it moves 
and masters the wetness, the plant has no power to 
put forth leaves and fruit. What, then, must we con- 
clude about plants which grow in wet places ? In 
these, when the water is stagnant, a kind of foulness 
is produced, and there is no power in the air to refine 

211 



ARISTOTLE 



vSaros. KaT€X eTai Y&P avros 6 dr)p iv tols iv- 
SorepoLs Trjs yrjs y Kal ko>Xv€l ttjv 7TaxvTrjra rod 
16 vSaros dvafialveiv. el yovv 7rXr)pLpLVpr)or) dvepcos ev 

€K€WCp TO) TOTTCp Kal CTVO<f>Ly)(8fj Tj yfj, OVpLTrUoT] T€ 

lavrov 6 ipL7T€pL€iAr}iipL€vos dr\p s Kal crupLTTrj^rj 6 
avepios ttjv vyporrjra, 7T poeXevaerav €K ravrrjs Trjs 
vypoTQTOs <f>vra ov ttoXv hia<f>epovTa dXXrjXa>v €V 
elhei Kal oxrjpiaTL, oid ttjv Stapiovrjv Kal rrjv rraxv- 

20 Trpra tov vSaros Kal ttjv deppLorrjra tov r)Xcov 
dvcoBev. irdXiv irepl tcov <f>VTcov a elaiv iv tottois 
vypols, Kal rj €7TL<f)dv€ta avTcbv <f>alv€Tai ev rfj oijsti 
Trjs yrjs ^Aoa^oucra, Xiyco otl iv eKelvcp rep tottco 
piiKpd iariv dpatoTrjs* orav ovv ipLrreacbv 6 rjXios 
Kivrjcrr) rrju iv €K€lvco vypoTrpra, Kal dcppidvrj tov 

25 to7tov rfj avpifiaivovonr} Kivrfaei Kal rfj deppLorrjrv rfj 

ipL7T€pi€lXr}pLpL€Vr} TOLS iv8oT€pOLS T7}S yfjs, 07T£p 8rj 

ov avpifiaiveL iv ots ovk ex^L to <f>VTOV 58 ev av 
av^rjdrj, Kal r) vypoTrjs Tjj ISla eKTaoet Scaxydfj, 
ylv€Tac Karrvos vrrepdva) Trjs yrjs cjs v<f>aapba X^ 0 ^' 
^oVj KavT€v8ev yevvarrai <f>vr6v purj ex ov <f>vXXa, 

so vrcapx^v iK tov yivovs tov <f>VTod tov (fraivopiivov 
els ttjv i7TL<f)dv€ Lav tov uSaros 1 . €gtc 8e p,€i£,ov 
eKeivov, 8 ton TrXrjcrlov ivTL Trjs yrjs, tl Kal ovk 
dvafialveiv Kal irreKTelveadaL SiWrat. TToXXaKts Si 
Kal iv <f>VTo?s dXXo <j>VTov yevvajrai ov tov aifTov 
eiSovs Kal Trjs avTrjs opLoiwoeajs, avev ptfys. 

35 KLvetTat Se tovto ovtojs' ottotov <f>vTov ttoXXcov 
aKavdtov iv ttlovl vSaTi KLvrjorj iavTO, dvoiyovTai ra 
piiprj avTOV, Kal dvipL&Tai 6 rjXtos ra? iv avTcp 

GrjlpeiS, 7T€lpLV T€ 7TOL€L TOVTCp , Kal Tjj 1§LQ <f>VCT€l €CS 

tov tottov tov GtorjpLpievov f3orjQ€tav X°P r }y € ^ l 16 ™ 
deppLOTTjTos evKpaTOV, KavTtvdev av^dvei to <f>vTov, 
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the particles of water. For the air itself is enclosed 
in the recesses of the earth, and prevents the density 
of the water from rising. If. then, the wind is exces- 
sive in the district, and the earth becomes thickened, 
and the air enclosed there becomes compressed and 
the wind compresses the moisture, plants will grow 
from that moisture, not differing much from each 
other in form and shape, because of the persistence 
and density of the water and the heat of the sun from 
above. Again, with regard to plants which grow in 
moist places, their surface grows green on the face of 
the earth, I say that in such a place there is little 
fineness. When the sun strikes it and causes the 
moisture therein to move, it heats up the spot by the 
movement which arises,, and by the heat which is 
enclosed in the recesses of the earth. This does not 
occur in places in which the plant has no means of 
growth. Then when the moisture disperses by its 
own natural spreading, smoke arises above the earth 
like a green veil and a plant appears which has no 
leaves, arising from the same type of plant as that 
which appears on the surface of the water. It is 
bigger than the former kind, because it is near the 
soil, and cannot rise and spread. Frequently among 
plants another grows which is not of the same type 
and unlike it without a root. Its movement occurs as 
follows ; when a plant of many thorns grows in oily 
water, its parts open and the sun draws up its 
putrescence, and causes it to ripen, and by its own 
nature combined with the moderate temperature it 
gives assistance to the putrescent spot, and from this 
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40 tb$ SoKeXv vrjfiara iKT€iv€G0ai el$ SXov avro. Kal 

827 a TOVTO ISlOV €OTl TOLS <f>VTOLS TOLS C^OVGl 7ToXXds 

aKavda$. tot€ yovv yevvarac fiordvr) rj Xeyofiivrj 
Xlvo^cogtis Kal tol ravrrj o^uota. Traoat, Se at 
Pordvaiy Kal el n av^dvei irrdvoj rrjs yrjs Kal iv rrj 
yfj, irpoeiGiv €K twos tovtcov tcov r nivT£ i a elat 
5 (T7T€p/jia, vyporrjs i£ voaTos, toito$ imTrjoeios , dr)p 
Kal <f>VT€ia. Kal ravra tol Trivre €lglv, cos dv clttoi 
ti$, pt£<u <f>VTcdv. 

VII. TptTrXtos ok r) tcov Sevhpcov eviropia olko- 
Xovdel- rj yap TtpodyovGi tovs Kapirovs TTpo tcov 
<f)v\\cov, r] ovvafxa toXs <j)vXXois t r) fierd ra cf)vXXa. 

10 €OTl ToLvVV <f>VTOV 07T€p OVK €^€t pltfXV fj <£uAAa* 
€GTl Kal 07T€p tf)€p€l tf)lTpOV aV€V Kap7TOV Kal cf>vX- 

Xcov, co? r) Xeyofxivrj XP V voKofxr) rj -%pvo it is. dAAd 
tol <j>vrd a Kapnov Trpo tcov tf>vXXcov rrpodyovGL, 
rroXXr)v €)(ovat Trjv moTrpa. orav yovv eKTaOelrj 
rj depfJLorrjs rj ovGa tf>vGiKCos tco cf>VTCp t ra^vvei Kal 

15 rj tovtov TreijjiSy pcovvvrai re Kal ^iet iv tols 
kXolocus tov cfyvrov, KcoXvei T€ tov x v f lov " va Htf 
dvafialvrj air* avrov^ Kavrevdev 7TpoxcopovGt KapTrol 
Kal cf)vXXa. iv Se tols <f>vroX$ a ra^urepov tol 
tf>vXXa 77 podyovGi y ti voryriov; al Siatfecreis tcov 
vypcov eial TtoXXaL orroTav yovv r) depfioTrjg tov 

20 rjXlov dp^rjTat oiaG7reipeiv ra fiiprj tov voaTO$> dvco 
€</>eA/c€rat 6 rjXios rd fiiprj Tr)$ vypoTrjTOS, Kal 
fipaovvei r) TreTreipoTiqs , htort rj Tret/jig tov Kapirov 
ovk €gtlv el fxrj iv GV\iiTr\^eiy Kal n porjyovvTaL tol 
<f)vXXa tcov Kaprrcov rfj npoGaycoyr\ rrj$ 7ro?<Xrjs 
VypOT7]TO£. TToXXaKts GV{JL^alv€L avTOi$ Kal mo-' 

25 TTjs, onoTav r) vypoTTjs rj iv tco <f)VTCp iriifjiv Xdfirj 
Kal avaftfj i£ avTrjs aTjxls 7TVKvrjy Kal iXKVGrj avrr)v 
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putrescence the plant grows, so that threads spread 
all over it. This is peculiar to plants that have many 
thorns. Thence arises the herb known as mercury 
and similar plants. But all herbs whether they grow 
above the earth or in it, depend on one of these five 
conditions ; seed, moisture from water, a suitable 
soil, air and planting. These five one might say are 
the roots of plants. 

VII. The growth of trees follows three methods ; 
either they produce their fruit before their leaves, or 
at the same time as their leaves, or after them. A 
plant exists which has neither root nor leaves ; another 
has a stem without either fruit or leaves, called 
chrysocome or chrysitis. Plants which produce the 
fruit before the leaves have considerable oiliness. 
When the heat which naturally exists in the plant 
has spread through it, its ripening accelerates, and 
strengthens and boils in the branches of the plant, 
and prevents the sap from rising ; then fruit and 
leaves grow. But in plants which put forth leaves 
more quickly, what are we to think ? The nature of 
the wet plants is various. For instance, when the 
heat of the sun begins to scatter the particles of water, 
the sun draws the particles of moisture upwards, 
and the ripening is a slow process, because the 
ripening of the fruit only takes place by congealing, 
and the leaves come out before the fruit by the 
addition of much moisture. In these cases there is 
often considerable oiliness, when the moisture which 
is in the plant gets cooked, and a thick steam rises 
from it, and the air together with the sun attracts it ; 
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6 drjp fierd rod rjXlov rore yap i^epxerai etc rfjs 
vyporrjros eKecvrjs Kal TTtorrjs Kal Kapiros Kal 
<f>vXXa fiia eKdeoei. 

01 TraXaiol Se ao(f)ol ra <j>vXXa travra Kap7rovs 

30 elvai htefiefiaiovvro . loreov ovv ws orrorav r) 
vyporrjs earl roenrj ware fj,r) nenalveodai fir)8e 
uvpiTTriyvvadai Sia tt)v £k rov depos avdirrv^tv Kal 
rr)v avwOev cnovhr)v rrjs ecfjeXKvaeojs rod r)Xlov, 
rore rj vyporr]s avrrj, els rjv ovk evrjpyrjdr] 7Tetpis, 
dXXotovrai els cj>vXAa m a or) ovk exovaiv dXXov 

3 5 okottov el p,r) rrjv ej>eXKvaiv rrjs vyporrjros, Kal 
Iva <Lat Kal TTepiKaXvjXjJiara rcov Kapirwv diro rrjs 
o<f>oop6rrjros rod r)Xlov. ov roLvvv ojaolcos Set Iva 
tol cfrvXXa waiv ws ol Kaprrot* 6 yap x v l Ji0 ^ ° 
dvafialvwv dXAoitudeis, ovros eart ra (f>vXXa, ojs 

€L7TOJJL€V, TOLOVTOTpOTTOJS eOTLV 7) KpiOl$ KOL €V TCUJ 

4( , eXaiats, at noXXaKis oreploKovrai rwv lolcov Kap- 
827 b 7rwv. oTTorav yap r) <f>voi$ Treifjiv TTOLrjorjy dvafialvei 
7Tpd)TO)s eK rrjs XeTTrorrjrog , orrep ovk erre'ndvQr) eK 
rrjs QepfAorrjTOS. eariv ovv avrrj r) vyporrjs (f>vXXa. 
rj he 7Teifjis ecrrlv av6o$. orav he reXecwOfj rw 
Sevrepw eret r) Treipis, yevvtbvrat Kaprroi, Kal €K- 
s fiacvec els reXos rj liXrj Kara rov roirov rov iv 
avrois. 

At aKavOai waavrws elolv eK rov yevovs ra>v 
<f>vrwv y ov jjbrjv rrjs avrrjs <f>vcrecos. Xeyw yovv on 
ev ra> (f>vra> eorlv dpaiorrjs, Kal iv rfj dpxfj tt]s 
<j>vaea>s avrov earl Tresis, Kal avafiaivet vyporrjs 
ipvxpa Kal }ier avrrjs fipaxeTa htaKptais, hiepxo- 
io fxevrj ev eKeivrj rfj dpacorrjri. 7TOiel yovv ravrrjv 
av piTTrjyvv ad at 6 rjAios, KavrevOev eloiv at aKavOac. 
8ta tovto Kal to ethos avrwv earl irvpapLoeihes' 
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for then from that moisture oiliness and fruit and 
leaves all emerge in one output. 

The ancient philosophers all maintained that all Leaves and 
leaves are fruit. So one must recognize that when frmfc " 
the moisture is so great that no ripening takes place, 
and there is no congealing owing to the expansion of 
the air and the upward attraction of the sun, then 
this moisture, upon which the ripening has not oper- 
ated is changed into leaves ; which have no other 
purpose except the attraction of moisture and to serve 
as a protective covering for the fruit from the excess- 
ive heat of the sun. At the same time leaves are not 
so essential as fruit ; for the sap which rises when it 
changes becomes the leaves, as we have said. The 
same process can be detected in olives, which often 
fail to produce any fruit of their own. For when 
nature causes ripening, some of the thin moisture, 
which has not been ripened by the heat, rises first. 
This moisture then produces the leaves. But its 
ripening is the flower. But when the ripening is 
completed in the second year, the fruit is produced, 
and the material achieves its proper end according to 
the* available space. 

Thorns similarly are of the class of plants, but have Thorny 
not the same constitution. For instance, in the plant plants - 
there is fineness, and at the beginning of its existence 
a ripening takes place, and the cold moisture rises, 
and after this a short determination takes place, 
which goes all through that fineness. The sun then 
causes this to cohere, and from this thorns are pro- 
duced. Consequently their form is pyramidal : for 
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can yap rj fidais avrcov dpxofJLevrj aVo iraxios Kal 
7Tpoxojpovaa els layyov. rovro Se yiverai, Sion 
Kara fipaxv 6 drjp iireKreivopievos ra> <f>vra> av^dvei 

15 ra fieprj avrov fxer^ iirirdaecos rrjs vXtKrjs. roiov- 
rorpo7Tws Kal rrav SevSpov rj <j>vrov yiverai, ov 7} 
K€(f>aXrj ian TTvpafxoeihrjs . 

VIII. e H ^Aoa^otxja Se ^pota 6<f>etXei etvai 
7rpayjLta Koivorarov iv rots oevopois. /JAeVojiiev 
yap on, ayairep Koivrj ianv rj XevKorrjs euros, 

20 ovrcos Kal r) x^ 0€ P° rr }$ eKTos- Kal rovro ianv, 
on vXrj xp& vrai TrArjaiwrepa yjyovv fiaXXov rreTTep,- 
fiivrj. Set roLvvv Iva fj x^° € P OTr }$ iv naai rots 
<f>vrots s on at vXai eXKovai Kal dpatovai ro £vXov 
rod oevSpov, fipaxetdv re rj OepfiorT]^ rre^siv ipyd- 
^erai, Kal drcop^evei n eKet vypov, o tpaiverai 
e^aiOev Kal rovro ianv rj x^ oe po rr )S r) iv rots 

25 <f>vrots, idv jxrj \ieiQiov yevrjrai rj Triifjis. o<f>etXet 
Se etvai fJLearj iv rots cfrvAAois Kal iv rots £vXois rfj 
owdfiei. r) Se x^° € P° rr }S ov (f>0elper ai s idv fj 
vyporrjs iv avrfj, rjns iarlv iK rod yevovs rrjs yrjs. 
e£ dfi(f)or€pojv yovv rovrcov r) ^poia, ylverai rj 
xXoepd. rovrov arjfietov on ol cj>Xoiol rod hevhpov, 

30 orav ^rjpaivrjrai avro, fieXalvovrai, ivros Se elai 
XevKoi. iv rots oevSpois yovv fiera^v rcov *8vo 
Xpojfxdrcov xp&t Jia X^ 0€ P° V yw^rai iv rfj imfyavela 
avrcov. 

Tou Se a^jLiaros" rwv cpvrcvv rpets etol rporroi* 
nvd yap dvco irpoxtopovai, nva Karto, nva fxeaov. 
rd fxev ovv dvco eKreivopieva exovaiv air lav, on rj 
35 <f>vais avrcov fyalverai iv rfj ivrepicovrj, Kal eA/cet 
rrjv depfjborrjra, Kal av\ime%ei iv iavrfj rdv depa 
rdv ovra iv rats dpaiorrjatv avrrjs* 7TVpap,i8ovvrai 
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their growth begins thick at the end and rises to a 
fine point. This happens because the air, spreading 
gradually through the plant, increases its parts with 
a stretching of the material. In this way every tree 
or plant grows whose head is pyramidal. 

VIII. The green colour must be the most common colour in 
characteristic in trees. For we see that, as whiteness trees * 
is their most common characteristic within, so is 
greenness without. This is because they use material 
which is nearer and more ripe. Greenness must be 
present in all plants, because their material draws and 
thins the wood of the tree, and the heat causes a 
rapid ripening, and some moisture survives there, 
which appears on the outside ; this is the greenness 
which appears in plants, unless the ripening becomes 
greater. 0 But it is midway in power between the 
leaves and the wood. Greenness is not destroyed, if 
there is moisture in it, which arises from the nature 
of the earth. From both these causes the green 
develops. A proof of this is that the bark of the tree, 
when it gets dry, turns black, but within it is white. 
In trees between these two colours is a green colour 
on the surface. 

There are three types of form in plants ; some Types of 
grow upwards, some downwards, and some in between plants - 
the two. Those that stretch upwards do so because 
their nature appears in the pith, and attracts the heat, 
and encloses in itself the air, which exists in its fine- 
ness. But they adopt a pyramidal shape, just as fire 



* This appears to mean nothing. 
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Se', wanep 7TvpafJLiSovraL to rrvp iv rats IStais 
vXacs Kal Kovcf)l^eraL . oca Se Karcu e/cretverat, 

40 tovtcdv oi iropoL avinT-qyvvvTai. orav yap 7re^sis 
yevrjraiy rore r) vXrj irvKvovrai rov vypov, iv & 
828 & icrrlv rj ivTepicovrj. KavTevdev €K7TOp€veraL /xev to 
Xeirrov dvw, €7TavaoTpi<f)€i Se to vypov irpos rd 
fJLeprj eKeiva Karw Kivet yap ravrrjv r) OLKela 
fiapvTrjs. a Se (f>vra [ieaov tojv 8vo elalv, ex ovaiv 
ovtojs. XeTTTVverai to vypov, otl rj <f)vois Trjs 
5 evKpaalas yeiTVidt^L Tjj rreijseL, elol re Kal oi rropoL 
fxiaoL, Kal rj vXrj eVe/creiVerai Kal avoj Kal koltw, 
€Otl be r) \iev irpwTrj rreipLs vtto to (pVTOv, rj be 
hevrepa iv Tjj ivTepLojvrj , r\TL s e'^e/r^erai [zev drro 
Trjs yfjs, eoTi Se Kal iv ra> [xiaw tov (/>vtov' Kal 

10 /xera raura yiWrai r) hialpeuis, rjTis avpifiaivei 
oltto Trjs SevTepas, ovk oltto rrjs 7TpcoTrjs ireiffecos* 
r) Be TpiTTj rreipLs iuTiv iv tco ov yap ylveTai 

avTrj rj neiffLs el firj Sid Trjv hialpeaiv Trjs <f)vaeojs 
tcov fxeXcov Kal Trjv StdcrTaaiv twv c/>variKa>v irpos 
dXXrjXa. rd Se cj)VTa yevrovd eicri irpos eavTa, 

15 Kal Sid tovto 7rXrj9vvovTaL iv ttoXXols tottols* 
<hs iirl to TrXeioTov he r) vXrj tcov <f>VTOJV KaTCO 
iKrelveTai. 

Td crj^/xara tolvvv tcov </)Vtcov eicrlv ev Tjj <f>vaei 
Kal Tjj TTOooTrjTi tojv <777e/>/xdra>v , rd avOrj Se twv 
</>vto)v Kal ol KapTTol elaiv iv Tats vypoTrjai Kal iv 
rats' vXais. Keirai tolvvv rj rrpajTr] kIvtjois Ka6o- 
20 Xik&s Kal r) rreipis iv navi tols Cqjois, Kal ovk 
drroxojpovaiv air* avTrjs rrdvTa rd £a>a. ev tols 
</)Vtols 8e ioTLV r) irpajT-q TreiffLs, cfra rj 7TeTravois 
Kara Trjv Tpo<f>r}V avrwv. eKaoTOV ovv SevSpov ava- 
jScuWi deL, evT av TrXr^pajdeir]. curia Se aur^ 
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is pyramidal in its own material and grows light. In 
the case of those which extend downwards, the 
passages become obstructed. For when ripening 
takes place, then the material of the moisture grows 
thick, in which the pith lies. Then the light portion 
rises upwards, while the moisture returns to the parts 
below ; for its own weight causes its movement. But 
plants whose movement is between up and down, are 
of the following nature. The moisture grows thin 
because a suitable temperature is near at the time of 
ripening, and its passages are in an intermediate 
condition, and its matter spreads both up and down. 
The first ripening takes place under the plant, the 
second in the pith, which comes up out of the ground, 
and is in the middle of the plant ; after this a division 
takes place, which is due to the second, not to the first 
ripening. A third form of ripening takes place in the 
animal ; for this form of ripening only occurs through 
the division of the limbs and the natural differences 
of one part from another. But plants grow quite 
close to one another, and for this reason multiplv in 
many places. Generally speaking, the material of 
plants spreads downwards. 

The forms of plants depend on the nature and quan- 
tity of the seeds, flowers of plants and their fruit 
depend on moisture and material. In all animals the 
first movement and ripening takes place within them, 
but from this movement not all animals arise. But 
in plants themselves the first ripening begins, and 
then their development depends on their nourish- 
ment. Every tree then grows upwards until its 
development is complete. The reason is that in the 
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€OTU>, OTl €7tI fXeV TCOV ^CpCOV eKCLGTOV TO fl7)KO$ 

25 7tXt]Glov €GtI rod Ihiov ttAcltovs, ev tco <f)VTCQ Se 
TToppco, ort rj pt£a avrov, rjyovv to Ttvp koX to 
vScop, a7T€vhovaiv els avafiaoiv, tva SrjfLiovpyrjOfj 
to <j)vrov. r) 8iacf>opa Se tcov <f>VTcov ev tois /cAdSots* 
iarlv e/c rrjs TrepiTTrjs dpatoTrjTos. orav yap avfi- 
7Ti€o8coaiv ol xyfioi, OepfialveTat rj $>vgi$ Kal GTrevSei 

so els tt)v TTeifjcv, Kavrevdev tvttovvtcll ol /cAdSot. /cat 
<f>veTCU tol <f>vXXa, cos TrpoecTTOfiev. 

IX. To Se tol tcov 8evopcov <f>vXXa iriTTTeiv eort 
Sid tt]V €7Ti<f)opav ttjs oijeias dpatoTrjTos • oraf yap 
Trendy} rj vypoTrjs fxera ttjs vXtjs, TTvpapuhovTai s /cat 

35 fiera raura Karto^atVoucrt. /cat OTav <f>avr} rj vXrj 
rfj ireifjei TTeTTXrjpcofJLevrj, Tore TeXeicos fivovraL tol 
d/cpa tcov Ttopcov avco. Kal Std raura errel tol 
<f>vXXa ovk e^ovGiv vXrjv, £rjpalvovTai Kal ttitttovgiv. 
edv Se GvpL^fj to evavTtov cov eVno\xev 3 ov 7tIttt€1 to 
<f>VTOV els GTeprjGLV tcov Ihlcov (fcvXXcov. otov Se 

40 77aAtV VLKTJGT) 1 TO (f>VTOV ^W^pOTTjS , 9epjXaLV€t ai)TO 

rj eyKXeiofxevT] tovtco deppiOTrjs, Kal rj <f>avepcoGis 
828 b Trjs ifjvxpoTTjTOS ylveTai Iktos ev tois aKpois avrov, 
Kal aTTOTeXovvrac evrevdev rd <f>vXAa yXavKa, Kal 
ovoe ttitttovgiv, cos ovSe eVt tojv eXatcov Kal tcov 
fxvpaivojv Kal tcov Xolttcov. 

* QiroTav Se eyooui tol SeVSpa Kal tcl <f>VTa Svvafitv 
5 tov eA/cetv Gcfyoopcos, ylveTai Kaprrocpopla ofiov' 
TjTts GVfifiaLveL, on xP r ) rai V foais 77€ V f6t Kara 
oiaSoxyv Gvxvfj, Kal ev eKaGTrj ire^sei Kapirbv 
irpodyei ttoXvv. Kal Std tovto tlvcl <f>vT(i Kal ttoX- 

XaKLS €V TCO X?^ VL 9 Kap7TO(j)OpOVGL. TO Se (f>VTOV 

oirep €GtIv cos rj 4>vgis tov vSaros, [xoXis Kaprro- 

1 KlVyOT] B. 

222 



ON PLANTS, II. viii.— ix. 



case of every animal its height approximates to its 
breadth, but in the plant they are widely different, 
because their root, consisting of water and fire, makes 
its way upwards, that the plant may fulfil its nature. 
The differences in the branches of plants are due to 
their excessive fineness. For when the juices are 
compressed, their nature grows hot and hurries on to 
the ripening stage, and so branches will take shape 
and leaves grow, as we have said before. 

IX. The falling of the leaves of trees is due to the The failing 
increase of their quickly-made fineness. For when 
the moisture is ripened with the material, they 
become pyramidal in shape, and after this they grow 
thin. And when the material appears with complete 
ripening, then the extremities of the passages are 
completely blocked up above. For this reason, when 
the leaves have no matter, they dry up and fall. But 
when the opposite of what we have described occurs 
the plant does not suffer loss of leaves : but when 
coldness masters the plant, the heat enclosed within 
it warms it up, and the appearance of coldness is seen 
outside in its extremities, and in that case the leaves 
turn grey, and do not fall, as they do not in the case 
of olives, myrtle and the rest. 

But when trees and plants have the power of Fruit 
violent attraction, fruit-bearing occurs at the same beanng * 
time ; which happens because their nature causes 
considerable ripening successively, and at each ripen- 
ing produces a quantity of fruit. And so some plants 
bear fruit many times in the year. But the plant 
which is of the nature of water bears fruit sparsely 
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10 <f>opet Sta rrjv €7TLKpdr€tav ttJs" vyporrjros avrov 
Kal rov irXarvapiov rcov IStcov iroptov Kal rrjv amop- 
porjv rcov ISicov pi^tov. ore Se la)(vpo7Toir)dfj rd 
depfiov, ra^vvet re r) rovrov 7T€i/jls, Kal Xeixrvverai 
r) vyporrjs Kal ov vvpL7rr)yvvr at* ovS* ovrcos 7rdXiv 
yiveoBai Kap7ro(f)oplav ovpifiaivei. Kal rovro evpi- 

15 oKer at ev 7rdoais rais fiordvais rats Xeirrats, dXXd 
8r) Kal ev tlgl Aa^dVots". 

Qatorrjs Se yiverai ev rorrotg a<j>6Spa Oeppiois, 
Kal ear iv ev rovrots SXlyos Kapiros eK rrjs vypo- 
T7)ro$ } Store elol arevol ol nopoi. orav yovv 
OeXrjorj r) (f>voi$ ire^siv Troirjaai, per) e)(ovoa vypo- 
rrjra dpKovoav rfj vXj), rore yLvovrai ol iropoi 

20 orevcorepot. eiravaur picket yovv rj ueifiis, Kal 
ovveyr\ ravrrjv iroiei rj OeppLorrjSy Kal <f>aLverai rore 
rd fjieoov XevKov Kal pueXavos ev xpcbpLari. Kal ore 
rovro roiovrorpoTTcos yevrjraty rore to £ vXov (f>6dvet 
ylveadai pieXav, Kal irdv to 7rXrjGtd^ov rco <f>aux> m Kal 
rovro ear iv ISeiv diro rov efievov Kal rrjs 7TreXeas. 

25 o Se epevos KaraSverai ev rw vSart, on rd p^eprj 
avrov elol ovpLTreinqyora Kal ol iropoi orevoi, Kal 
dr)p ovk etcrepxerai ev avrois. o Se eK rcov £vXtov 
rcov XevKcov fivOl^erai, eon Sta rrjv arevorrjra rcov 
iropcov Kal rrjv irepirror^ra rfjs vyporrjros rrjs 

30 fivovcrrjs rovs iropovs, chore pir) iijepxecrdac owr' av- 
rcov depa. to Se dvdos eK Xe7rrrjs pidvov vXrjs 
eariv s orav dp^ryrai rj Tresis' Kal Sta rovro trpo- 
rjyeZrai rov <f>vrov, cos eSel^apiev. ivrevdev yovv 
SetKVvopiev Kal rrjv alriav St' rjv rd <f>vrd eK<f>epovtn 
<f)vXXa TTporepov, elra Kapirovs. 

°0 Se ev rco <f)vrcp rco eypvri orevovs iropovg 

85 ytverat xpcdfia, carat ev xpcbpLart oaTtcbeiplvcp , /cat 
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because of the predominance of water in it, and the 
thickening of its own passages, and the dropping off 
of its roots. But when the heat becomes strong, and 
its ripening accelerates, the moisture becomes light 
and does not congeal ; in this case it will not bear 
fruit again. This is found in all small wild herbs, and 
even in some garden herbs. 

Greyness is found in very hot places, and in these Grey colour 
there is very little fruit because of the moisture, m plants * 
because the passages are narrow. When nature 
wishes to produce ripening, but has not sufficient 
moisture in the material, then the passages become 
narrower. Then the ripening reverses and the heat 
makes it continuous ; then it appears between white 
and black in colour. When it takes place in this way, 
then the wood goes black first, and so does all the 
part near it become grey ; this can be seen in the 
ebony and the elm. Ebony sinks in water, because 
its parts cohere, and its passages are narrow, and no 
air enters them. When white woods sink, it is due 
to the narrowness of their passages, and the excess of 
moisture which obstructs them, so that no air can 
enter into them. The flower is made entirely of a light 
material, when ripening begins ; this is why it comes 
first in plants, as we have shown. In this way we 
explain the reason why plants bear leaves first and 
fruit afterwards. 

The colour which occurs in plants having narrow other 
passages will be blue and will incline to whiteness 
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828 b 

olotl ovp.irietpvrai avrov ra pieprj, els XevKorrjra 
k\w€l. orav he els evKpaolav (/tOday), earl yXavKov. 
hiori he nva <f>vrd dvdrj ovk e^ovaiv J eanv rj atria 
or i w$ €77 1 to TrXeiorov yiverai rovro hid rrjv 
hia<f)opdv tqjv ev avrois puep&v Kal rrjv ev avrois 
40 Xeirrorrira Kal Tpayyrrfra Kal rraxvrrjra. ovk 
kxovdi he dvOrj (f>oiviK€$, cruKat Kal ra rovrois 
o/xota. 

829 a To he (f)vr6v ro Travels eyov <f)Xoiovs eKrelverai 

Kara rrjv eKraoiv rrjs vyporrjros Kal rrjv arvvwOrjaiv 
rrjs 9eppi6rrjros . Kal rovro iariv ev rfj irevKrj Kal 
rep (f)OLVLKL. ro he <f)vr6v to ydXa eKpdXXov k'xei 
rovro ev rtp peato. eari he rj Oepporrjs vrTOKarco 
5 Laxvporepa, Kal pevei eKei 7Ti6rrjs. orrorav ovv 
dp^rjrai r) Oeppiorrjs rrerreiv, urpe<f>erai r) morrjs 
els rrjv oiKeiav vyporrjra, Kal avp.irrjyvvai ravrrjv 
ovpirrj^ei fipaxela. Kal 9epp,aivop,evov rod rorrov 
ylverac rj vyporrjs Xiirapd, opuola ydXaKri } eyeiperai 
re avaQvpblaois drro rrjs vyporrjros rrjs eXKovarjs 

10 ro ydXa eKeivo els ras aKporrjras, Kal Kare^ei rj 
vyporrjs rrjv Oepporrjra rrjv <f>aivop,evrjv t Kal ovrco 
avpLrrrjyvvrai to ydXa- (f>vais yap eon rrjs Beppo- 
rrjros ro avpLrrrjyvveiv. orroiov hrj ri he ydXa 
TToXXrjs earl ovp,7Trj£ea)s, rore yiverai, orav ev rw 
hevhpw <f>avfj ifivxos' ovp.urjyvvp.evov yap pierd 

15 ravra e^epxerat airo rod oiKeiov roirov. Kal 
evrevOev eari ro Kopi. ro Kopn he ro 6epp,6v 
TTpoepxerai ev rw ord^euOai* orrorav yovv rod 
aepos diftrjrai, avpiTTrjyvvrai- Kal Karappei ev roTrcp 
evKpdrtp, Kal eoriv opoiov vhari. erepov he ^eeTcu 
Kal ovpLirrjyvvrai opioiov Xldois rj KoyxvXiois. ore 

20 he Kara orpdyya pel, pievov ev ra> oiKeicp eihei 
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because their parts are compressed. When there is 
a mixture of conditions, the colour is grey. The 
reason why some plants have no flowers is generally 
owing to the difference of their parts and their light- 
ness, roughness or thickness. Date-palms have no 
flowers, nor do figs and plants similar to these. 

Trees with thick bark #row by the expansion Trees with 

° J i_ . . m Uky sap. 

of moisture and the pressure due to heat. This is 
true of the pine and the date-palm. The plant that 
exudes milk has this in the middle of it. The heat 
below is stronger and the oiliness resides there. 
When the heat begins to ripen, the oiliness turns to 
its natural moisture and congeals with a quick 
coalescence. As the place grows hot the thick moist- 
ure, like milk, is formed, and an evaporation rises 
from the moisture which draws the milk to the ex- 
tremities, and the moisture controls the heat which 
appears, and so the milk is congealed ; for it is the 
nature of heat to congeal. But in cases in which the 
milk congeals very hard it is due to cold in the tree ; 
and when thus congealed it afterwards issues from its 
proper place. Then it becomes gum. Gum when it 
is hot comes out in the form of drops ; but when 
it comes into contact with the air, it grows solid ; it 
also flows in temperate regions and is then like water. 
In other cases it flows out and congeals as hard as 
stone or shell. But when it exudes drop by drop, it 
remains in its own form and becomes like what is 
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ylverai ojs to Xeyofievov opjqplov. to he aXXoiov- 
\ievov ojs Xldos iorl Kara to (jtawopievov Xiav ifjvxpov . 

7TOl€l §€ TOVTO Tj BeppbOTT^S TOIOVTOV etvat' OTOV 8c 

fj ifjvxos Kal Karappfj, airoXiOovTai. rrdXiv t<x>v 
BevSpwv Tiva dXXoiovvTai iv tw ^ei/xcovi, Kal ttot€. 
25 fiev ylvovTai yXoepa iroTe Se yXavKa, Kal ov 
<f>9elpovTai ovt€ ra (f>vXAa avTwv ovre oi KapTiol 3 
otl ra <f>vTa iv ots tovto ovfxfiaiveL exovotv iirdvoj 
depjjLOTrjTa TTaxetav Kal iv Tats pleats vyporrpra 

XeTTT'qV O0€V iv Tfj TTpOoScp TOV €TOV$ /CaT6^€t Tj 

so vyporrjs iKelvo to ^pco/xa Sia ttjv ifsvxpoT'qTa tov 
depos. Kal ot€ TrapafiaXXei rj OeppiOTrjs irpos ttjv 
\jivxpoT7]Ta, ojdel rj deppiOT'qs ttjv vypoTtyra e^oj- 
6ev, fieTa tov ovirep e^aipe xp ( ^ ) f JLaT0 ^ T °v iv Tjj 

i7TL(f)aV€ia TOV SivSpOV OLKoXov6oVVTO$ . OT€ Se 

oTpe<f>€TaL ttoXlv rj ifjvxpoTrjS Kal rj ^rjpoTrjs els 
35 ivepy eiav, Kal rj vypoTrjs Karexei ttjv QepiioTrpa, 
tot€ to ^pto/xa <f>alv€Tat to yXavKov, 

X. TLiKpos he ylverai KapTros, ore rj Oeppborrjs 

Kal Tj VypOTYJS OVK €iol uXripeLS iv Tfj 7T€l/j€L. TJ 
l/jVXpOT7]S ydp Kal Tj ^TjpOTTjS ifXTTohi^OVOl T7)V 

TeXelojoiv, Kal ovtoj &Tpe<f>€Tai els rriKpLav 6 

KapTTOS- TOVTOV OTjfieLOV OTL TO TTLKpOV €L$ TTVp 

40 ipifiXridkv yXvKv yiveTai. hevhpa Se ooa yevvcovrai 
iv vSaTt 6£a)8eL, ttolovul Kapirov yXvKvv, 8 tort to 
829 b 6£a>8es eA/cei fiera QeppbOTTjTOS tov rjXtov, orrep 
iarl Trjs Ihlas 7Tol6t7)to$. Kal tovto ipvxpoTrjs iuTt 
Kal ^rjpoTrjs' KavTevdev dirop^evovoiv vypoTijres 
Tives oXlyat evhov yXvKetai. deppLatveTat re Kal 
rj KoiXia tov hevhpov, orav 7TpoopLeLvrj is avTrjv 6 
5 rjXtos, Kal ovtojs ytWrcu 6 xf/xos* tov Kapirov 
VTv(f>os oXLyov. Kal ooov rrXeov 7Te7repLpLevos yevrj- 
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called beeswax. That which changes into a form like 
stone is on its appearance very cold. But heat is the 
cause of its seeming so ; and when it is cold and then 
becomes fluid, it hardens like stone. Some trees 
again change in the winter, some become green and 
some grey, and neither their leaves nor fruit die, 
because the plants in which this happens have a thick 
heat above and a light moisture in their roots ; so as 
the year advances, the moisture controls the colour 
because of the coldness of the air. And, when the 
heat meets the cold, the heat drives the moisture 
outside, together with the colour on the surface with 
which it is tinted, and the tree follows this colour. 
But when the coldness returns and the dryness is 
made active, and the moisture controls the heat, then 
the colour becomes grey. 

X. Fruit becomes bitter when the heat and moist- 
ure are not complete in the ripening. For the cold 
and dryness prevent the full development, and so the 
fruit turns to bitterness. The proof of this lies in the 
fact that the bitter when cast into the fire becomes 
sweet. But the trees which grow in acrid water 
produce sweet fruit, because the tartness combined 
with the heat of the sun attracts what is of its "own 
quality ; that is to say cold and dryness ; and so a little 
sweet moisture remains within. The interior of the 
tree grows hot when the sun remains on it, and so the 
juice of the fruit remains somewhat tart. As it gets 

229 



ARISTOTLE 



rai, htaXverat Kara fxiKpov ro 6£a)8es, ear av 
KaravaXwOelr) Kal cf>avfj rj yXvKvrrjs. carat rolvvv 

6 KGLplTOS yAvKVS, TOL he <f>vXXa CLVTOV Kal 01 OLKpi- 

[xoves {jrjpoi. orav he reXetwOfj rj rreireip6rri$ } em 

10 irXeov ylverai 6 Kapnog m/cpds". rovro he iart ota 
rrjv TT€.pio(T7]v Bepfjborrjra fierd ^pa^eLas vyporrjros. 
KaravaXlaKerai yap rj vypoTYjs, rroiei re 6 Kapiros 
T7]v OepfxoTTjTa dvafiatveiv, Kal iarl Tore 6 Kapiros 
7TLKp6s. yivovr at he Kal ol Trvprjves 7rvpajjioeiheLs 
hid rrjv icf>eXKvatv rod deppiov Kal rrjv Trepcrrrjv 

15 ipvxpor7]ra Kal vyporrjra rrjv ivros Ketfievqv, a 
elatv €K yevovs rod 6£cbhovs vharos- \ievei yap 
to vypov iv fxeaco Kal KarairvKvovraL Kal layyalvei 
ra aKpa. ra hevhpa 8c ra ovra iv yfj evKpdra) 
eTTiOTreuhovcn rrjv Treireiporrjra irpo row -)(<ei\.iepivG}v 

20 rjfJicpwv, on rj OepfjLorrjs orav rj ttXtjcflov rrjs ev- 
Kpaolas, yevrjrat he Kal rj vyporrjs <f>avepa Kal 6 
drjp KaOapos, Kal ov helrac 6 Kapnos iroXXrjs 6ep- 
fjiorrjrog 1 re Kal ireijsecDs, airevhei rore rj rovhe 
Treireiporr^s t Kal rrpoeiai rrpo rjfiepwv x <ei l JL€ P lv ^ )Vt 
iv irdai yovv rocs hevhpois, ore irpwrov <f>vrev6a>aiv f 

25 eiriKparei to iriKpov rj to arpv(f>v6v } iirel rj vyporrjs 
orav iv rots aKpois yevtyrat avrwv, rrerrei rovs 
roirovs rovs ovras iv rw fieaw ra>v hevhpwv, i£ 
wv iarl Kal rj vXrj rcov Kapncbv, rrpoepx^^ 
£rjporrjs Kal iiraKoXovdei rfj vyporrjri, Kal ovrcu 
y ever at rj TTpwrrj 7reiftcs hptfieta 7) iriKpa rj arpvcf>vrj. 

so alrta he ianv on puerd Oepfiorrjros Kal vyporrjros 
ear 1 ireifsis* orav he iTTCKparrjcrrj vyp6rr]s Kal 
^r]p6rrjs rov Oeppbov, eariv e£ avrov Kapiros ev rfj 
dpxfj ovk €V7Te7rros, hiorc 77 yevvrjais rov Kaprrov 
iv rfj apxfi iarl ^c^pis yXvKvrrjros. rwv fjuvpo- 
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riper, the tartness is little by little resolved, until it 
is all spent and the sweetness appears. Then the 
fruit will be sweet, and the leaves and twigs dry. But 
when the ripening is complete, the fruit grows more 
bitter. This is due to excessive heat combined with 
little moisture. For the moisture is exhausted, and 
the fruit causes the heat to rise and then the fruit is 
bitter. And the stones of the fruit are pyramidal in 
shape, because of the attraction of the heat and the 
excessive cold and moisture that lies within it, which 
are of the nature of acrid water. For the moisture 
remains in the middle and thickens and refines the 
extremities. But trees which are in a place of suit- 
able temperature hasten on their ripening before the 
winter days, because when the heat approaches a 
suitable temperature, and the moisture becomes 
evident and the air clear, and the fruit does not need 
much heat or ripening, then its ripening accelerates 
and gets forward before the days of winter. So in 
all trees when they are first planted the acrid or 
astringent taste predominates, since the moisture, 
when it is in their extremities, ripens those parts 
which are in the middle of the trees, from which the 
material of the fruit arises ; dryness continues and 
succeeds the moisture, and so the first ripening is 
necessarily rough or bitter or tart. The reason is 
that the ripening occurs combined with heat and 
moisture. But when the moisture and dryness are 
greater than the heat, the fruit that comes from it is 
not properly ripe at first, because the growth of the 
fruit is at the beginning lacking in sweetness. But 



vyponjros B. 
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fiaXdvcov oe oevSpcov iv rij dpxfj, orav <f>avcbaiv, ol 
35 KapTToi elcri yXvKets* koivo)$ hi elai crrpv<f>vol Kal 
iv ttj Kpdcret avrwv mKpoi. atria Si iartv on to 
hivhpov ai/rwv iarlv dpaiov rots kXolSois. iv wpa 
he nii/tecus, orav coaiv ol rropoi TrXarels, eirerai 
depfAorrjs rfj vyporrjTi, Kal rreneipovvrai ol Kaprroi, 
Kal elalv iv rij dpxjj yXvKets. irdXiv olkoXovOcds 
40 evWa 8ta rrjv dpatorrjra rovro ro hivhpov rropovs, 
iiUKparei re iftvxporrjs Kal £r}porr)$ rod Oepjxov Kal 
vypody Kavrevdev dXXotovvrat ol Kapirol els arpv<f>- 

830 & vorTjra . iTTLKparei irdXiv 6 T}Xios fjuerd rfjs 0epp,6- 
rrjTos hid rrjs i(f>eXKvaea>g rrjg neptrrijs ^7]porrjros 
iv rtu cr7ripjjLarL iKelvco, oirep iarlv iv rfj iTTi<f>aveiq 
rwv hivhpcov, vikq re rj iftvxporrjs ri]V ^rjporrjra, 

830 b Kal elolv ol Kapirol taxvp&s arpv(f>v6'rqro$ . ivrevOev 
he rrdXiv dvafiaivei Bepjxorrjs <f>voiKr) dvco, /cat 
f}o7]6et avrfj rj Oepfiorrjs rov rjXlov e£co6ev, vikq re 
rj depfxorrjs Kal rj ^rjporrjs, Kal ylvovrat ol Kapiroi 

TTLKpol. 
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the fruit of the ben-nut tree is sweet at the beginning, 
when it first appears ; but generally speaking they 
are astringent and when mixed bitter. The reason 
is that the tree is thin in branches. But at the season 
of ripening, when the passages are broad, heat follows 
the moisture, and the fruit ripens, and is sweet to 
start with. But in course of time because of its 
fineness the tree contracts the passages, and the 
coldness and dryness master the heat and moisture, 
and then the fruit changes to astringency. The sun 
again gets the mastery with its heat, because of 
the attraction of the excessive dryness in that seed 
which is on the surface of the trees, and the coldness 
masters the dryness, and the fruit is of considerable 
astringency. Then the natural heat rises up again, 
and the heat of the sun assists it from without, the 
heat and dryness prevail and the fruit becomes 
bitter. 
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ON MARVELLOUS THINGS 

HEARD 

(DE MIRABILIBUS AUSCULTA- 
TIONIBUS) 



INTRODUCTION 



This curious collection of " marvels " reads like the 
jottings from a diary. All authorities are agreed that 
it is not the work of Aristotle, but it is included 
in this volume as it forms part of the " Corpus " 
which has come down to us ; most Aristotelian 
scholars believe that it emanated from the Peri- 
patetic School. Some of the notes are puerile, but 
some on the other hand are evidently the fruit of 
direct and accurate observation. 
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830 a 5 1. 'Ey rfj Haiovla <j>aolv eV ra> opei rw 'Hcralvto 
KaAovfxevci), o rrjv TlaioviKrjv Kal rrjv McuS LKrjv 
opt£et, elvai tl Brjplov to KaXovpievov fioXwdov, vtto 

10 Se rwv YlatoviDV {Lovaiirov. rovrov Xeyovoi rrjv 
jxev oXrjv <f>voiv TTapairXiqoiov elvai /?o£, Sia^epeu' 
Se ra> /zeye'flei Kal rfj evpajorla, rrpoairi Se Kal rfj 
X a ^ r Jj t ^X €L Y^P ^ L7T ^ T °v avx^vos, coairep 6 lttttos, 
Kararelvovoav fiaOeiav o<f)68pa, Kal oltto rrjs ko- 
pv<f>rjs ecus ra>v o^daXfAtbv . ra Se Kepara ovx 
OJG7T€p 01 f3o€S, dXXa KareorrpafXfxeva, Kal to 6£v 
Kara) irapa ra (bra* ^cupety Se avra rjfiixdov ttXciov 

15 eKarepop avrtov, Kal fxeXava o<f>68pa elvai, Sta- 
orlXfieiv Se woavtl XeXeirtafxeva. orav Se eKSapfj 
to Se'p/xa, Karex^iv rorrov oKraKXivov. -qviKa Se 
TrXrjyf}, <f>evy€i, k&v i£a8vvarovv fievei. eon Se 
rjSvKpecov. dfivverat Se XaKri^ov Kal TrpoaafoSevov 
d)S €7rl rerrapas opyvids' paStcos Se xPV rat tovtw 

20 Kal 7roXAaKL$ rq> et'Sei, Kal eViKCu'ei S* war* aTro- 
ifj-qx^vdai ras rpLxas tlov kvvlov. rerapaypevov 
fxev ovv rovro TTOielv <f>aorl rov d<f>o8ov, drapdxov 
Se pL7j eVt/catetv. orav Se tIktcogi, irXelovs yevo- 
fievoL Kal crvvaxBevres dfxa irdvres oi fxeyiaroi 

TLKTOVGL Kal KVkXo) 7TpOOa<f>o8€VOVOL' TToXv ydp Tl 

25 rovrov rov TT^pirrtofiaros to BrjpLov TTpoterai. 
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1. In Paeonia they say that in the mountain called 
HesaemiSj which divides Paeonia from Maedice, there 
is a wild beast called " bolinthus," which the Paeon- 
ians call *' monaepus." They say that the beast is in 
general character like an ox, but that it is larger and 
stronger, and also more hairy ; for it has a mane on 
its neck like a horse, stretching down very thickly, and 
spreading from its brow to its eyes. Its horns are not 
like those of oxen, but are turned downwards, and come 
to a sharp point by the ears ; each of these holds more 
than three pints and is pitch black, but they shine 
as though they were peeled. But when the hide is 
skinned it covers the space of eight couches. But 
when the beast is hit it flees, and even if incapacitated 
continues to do so ; its flesh is sweet. It protects 
itself by kicking and voiding excrement over a dis- 
tance of forty feet ; it easily and often employs this 
form of defence, which scorches so fiercely that it 
will scrape off a dog's hair. They say that it has this 
effect when the animal is disturbed, but that it does 
not scorch when it is undisturbed. When they bring 
forth their young they meet in large numbers, and 
collecting in a herd all the biggest bring forth young 
and void excrement in a circle. For the beast voids 
a great deal of such excrement. 
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830 a 

tob 5 2. Tovs ev 'Apafita <f)aal KafJbrjXovs f^rj dvafialveiv 
em ras firjrepaSi dXXa kov ^tdarjrat tls> ov deXovGi. 
Kal yap 7Tore Aeyerat, ine! ovk rjv o'^etor, tov 
iTTitieXrjTrjv KaXvi/javra i<f>eZvaL tov ttwXov. 6 oe to 
oxevetv 1 rore [iev 3 d>s eoiKe> ovvereXecre, fxtKpw 8' 
10 varepov oaKvwv tov KayLrfXlTrfv direKTeivev . 

3. Tovs KOKKvyds <f>aoi tovs iv 'EAt/a?, OTav 

fliXXcOGL TLKT€LV, fJUTj 7TOULV VeOTTl&V > ClAA' Iv TOLLS 
TCOV <f>aTTWV Tj TaiS TLOV TpVyOVCDV eVTlKT€lVy Kal 

fjirjT 9 eVaja^etv fjLrjT CKKoXa7TTeiv p^ryre Tpe<f>ew 
15 clvtovs' dAA' OTav yevvq8fj 6 veoTTOS Kal iKTpa^fjy 

[Xe0 y &V dv OVTOS VVvfjy TOVTOVS €K T7}$ V€OTTL&S 

eK^aXXetv. ytWrat 8', cbs eoiKe t fieyas Kal KaX6s» 

0)OT€ pCLOlWS KaTaKpaTClV TWV XOLTTWV. TOVTW Se 

Xalpeiv <f>acrl Kal ras cpaTTas ovtcos coGTe Kal avTas 

GVVtKfidXXeiV €K€LVCl) TOVS lOLOVS VCOTTOVS • 

20 4. At iv KprjTj] atyes OTav Totjevdtbai, fyrovaiv, 
cos €OLKe i to oiKTajJiov to e/cet cpvofievov . OTav yap 
<f)dyct)cnv y evOvs iKpdXXovGi ra TofjevfiaTa. 

5. Octet Tivas iv 'A^ata twv iXd<f>cov s otov ano- 
jSaAcucn Ta KepaTa, els tolovtovs tottovs epx^Bat 

2:» wgt€ firj paotojs evpeOrjvat. tovto 8e TToielv hid 

831 a to jjbrj ex €lv 4> dfivvovvTatj Kal Sta to iroveiv tovs 

tottovs S8ev Ta KepaTa direfiaXov. TroXXats Se Kal 

KLGGOV ilTlTTefyvKOTa iv TOO TCOV K€paTCOV T07TCO 

SpaGdai. 

6. 'Ey 'Apfievca cpdpfiaKov tl <f>aGt <f>veG0ai o 
5 /caAetTctt 7rapodXeLov . tovtco ovv, otov otfidfj rrdp- 

SaAis", xpLoavTes to lepeiov dtfiiaGiv. rj oe otov 
aiprjTai avTov 3 ttfTeZ, cos eotKe ) ttjv tov dvOpwirov 
KOTTpov. 8 to Kal ot Kvvrjyol els dyyeiov avTrjv 
1 cos 1 S* oxevovros eW/fy, B. 
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2. They say that camels in Arabia do not mate 
with their dams, and will not do so even if force is 
used. A story is told that once, when no stallion 
was available, the man in charge secretly introduced 
a colt. Apparently the colt completed the mating, 
but soon after bit the camel-driver to death. 
• 3. They say that the cuckoos in Helice, when they 
are going to lay eggs, do not make a nest, but lay 
them in the nests of doves or pigeons, and do not sit, 
nor hatch, nor bring up their young ; but when the 
young bird is born and has grown big, it casts out of the 
nest those with whom it has'so far lived. It becomes 
apparently a fine strong bird, so it can easily master 
the others. They say that the ring-doves so delight 
in this, that thev join in turning out their own vounsr. 

4. Goats in Crete when they are wounded with 
an arrow appear to hunt for dittany, which grows 
there. When they have eaten it, they immediately 
pull out the arrows. 

5. They say that some deer in Aehaea, when they 
shed their horns, go in to such places that they 
cannot easily be found. They do this because thev 
have nothing to defend themselves with, and because 
the points from which they have cast off their horns 
are painful. In the place of the horns ivy may often 
be seen to have grown on them. 

6. In Armenia they say that a plant grows which 
is called leopard s bane. When a leopard has been 
seen, they anoint a victim with this, and set him free. 
When the leopard has touched this, he apparently 
seeks human excrement. So the hunters, putting 
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ep,fiaX6vres e/c nvos SevSpov Kpty&ow, tva^irpoo- 
aXXopbevrj kolI vTripKO-nos yevopuevrj vit* avrov irapa- 

10 Xvdfj KOLL VTTOX^P^OS y€V7JTai. ^ ^ 

l\ *Ev Alyvirrcp Se rovs rpoxiXovs cbavlv eto- 
treropievovs els rd arojxara rcov KpoKoSelXcov 
Kadalpeiv avrcov rovs oSovras, rd aapKia rd 
ivexofievcL rocs pvyxeotv e^eXKovras' rovs 8 
r)Seo6at kol pirjSev fiXdirretv avrovs. 
15 8, Tovs €V Bv^avrlcp <j)aolv ix^ovs atoOdvcodai 
ore fiopeta /cat vona irvel nvevp^ara, jcal p,era~ 
fidXXeiv evdvs rds o<nds> kol orav p,ev fj vona, €/c 
rov iodfovs rds orrds- iroieiadaL, orav Se fiopeia, 
€K row roixcov. , t 

9. At ev KecbaXXrjvta atyes ov ttlvovolv, cos 
20 g 0 iK€v, too-nep kol raXXa rerpdiroSa, kcl0* r)p,epav 

Se irpds to iriXayos dvrla ra irpoocoTra TTOirjoacrai 
xdvKovow elaSexdfJievaL rd irvevpara. 

10. Oacra> iv ttvpla rcov dyplcov ovcov eva dtfirjyei- 
adat rrjs dyeXrjs, iirc&av Se ns vctbrepos cov rcov 
ttcoXcov €77t nva drjXetav^ dvafifj , rov Jx/yqyovfieuov 

25 dviiovodai, kol oiojk€lv ecos rovrov ecos av ^ Kara- 
Xafly rov ttcoXov, Kal viroKvipas enl ra dirlodia 
OKeXr) rep err 6 pear i aTTOGTTaor} rd atSota. 

11. Tas x^wras Xeyovatv, orav execos ^dycooiv, 
iireoQieiv rr]v dpLyavov, edv Se per} darrov evpjj, 
dTTo6vrioK6LV. ttoXXovs 8' diro-ne ipd^ovras^ rcov 

30 dypavXovvrcov el rovr dXrjBes eortv, orav lScoctlv 
avrrjv rovro -npdrrovoav, eKrlXXecv rr)v oplyavov 
rovro Se orav rroir)acooi, puera fiucpov avrr)v opa- 
odai d7To6vrj<JKovtrav. ^ 
83ib 12. To rrjs LKrtSos Xiyerai alSolov etvai ov% 
opuoLov rfj <j)VG€t rcov Xolttcov lepcov, dXXd arepedv 
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this in a vessel, hang it from a tree, in order that he 
may get tired of jumping for it, and so may be 
captured. 

7. In Egypt they say that sandpipers fly into the 
mouths of crocodiles, and pick their teeth, picking 
out the small pieces of flesh that adhere to them 
with their beaks ; the crocodiles like this, and do 
them no harm. 

8. They say that in Byzantium the hedgehogs can 
distinguish when the Mind blows from the north and 
from the south, and promptly change their holes ; 
when the south wind blows, they make the openings 
from the bottom, and when the north wind from the 
sides. 

9. The goats in Cephallenia apparently do not 
drink like other quadrupeds, but every day turn their 
faces to the sea, open their mouths, and inhale the 
air. 

10. They say that in Syria there is always one 
leader of a herd of wild asses. When one of the 
younger animals wishes to mate with a female, the 
leader is enraged and pursues the young one until 
he catches him, and then stooping between his hind 
legs tears out his organs. 

11. They say that tortoises when they have eaten 
a snake eat marjoram on top, and that if they do 
not find any they die quickly. Many shepherds have 
experimented to see if this is true, and when they see 
a tortoise eating a snake pull up the marjoram ; 
whenever they do this they see the tortoise die in 
a short space of time. 

12. The organ of the marten is said to be unlike 
that of other animals, being as hard as a bone, in 
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8 id 7Tavr6$ otov ourovv, oncus dv 7TOT€ Sta/cet/zeVq 
rvxxi* </>acrt 8e crrpayyovplas avro (frdpfiaKov elvai 
ev rocs apLGTOLS, Kal StSoaflat eTTi^vojievov . 

5 13. T6v 8pVOKoXa7TT7]V <j)CL<JL TO SpVeOV €776 TOJV 

8eVSpa>i> fiaoL^eiv a>GTrep tovs dvKaXaf3a)Tas, Kal 
V7TTL0V Kal ettI ttjv yaaTepa. vepueodai 8k \ey€TCLl 
Kal tovs €K tG)V 8ev8pa)v OKwXrjKas, Kal ovtcd 
o<j>68pa Kara fidOovs dpvTTeiv rd SevSpa tprjTovvra 
tovs oKcoXrjKas aSore Kal /carajSaAAetv aura. 
10 14. Oaat tovs rreXeKavas rds ev rots' TTorafiols 
yivofievas Koyxas opvrrovras /caramVetv, eirevra 
orav TrXrjdos elo-<f)pr}crwGiv avrwv, e^ejieiv, et0* 
ovtcos rd fiev Kpea eoQLeiv tlov Koyx&v, twv 8 
SarpaKcov fir} aTrrecrdaL. 

15. 'Ev KvXXrjvrj cf>aal rrjs 'A^/caStas tovs koo- 
15 gv(/>ovs XevKOvs yiveoQai, dXXoOi 8' ovSapufj, Kal 

(jxjjvds TTOLKiXas TTpoteodai, eKTropeveadal re irpos 
ttjv aeXrjvrjv. rrjv 8' r^pepav el ris eV^ct^on?, 
G(f)6opa ovadrjpdrovs etvai. 

16. Aeyerai 8* vito tlvojv fieXt to KaXovfievov 
avQivov Ttepl MfjXov Kal Kvt'Sov yiveudai evtooes fiev 

20 TTj oGfiTjj SXtyoxpovLov 8e, ev rovro) 8e. /cat ttjv 
ipidaKTjv ylveaOac. 

17. Uepl Ka7777aSoKtav ev rial tottois avev 
KTjptov (f>aolv epyd^eudai to fieXt, ytveadai 8k to 
irdxos ofiotov eXato). 

18. *Ev TpaTre^ovvTt rfj ev tco Hovtio ytWrat to 
airo Trjs ttv^ov fieXt fiapvocrpLov Kal <f>acn tovto 

25 tol>s" fiev vycalvovras e^iardvai, tovs 8* e.TTiXri'TTTOVS 
Kal TeXecos aTraXXaTreiv . 

19. Oaox Se /cat ev Av8Ca airo twv 8ev8pcov to 
fieXc GvXXeyeudai ttoXv, Kal TroieZv i£ avTov tovs 
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whatever condition it is. They say that it is an 
excellent cure for strangury and is administered in 
powdered form. 

13. They say that the woodpecker climbs up trees 
like a lizard, upside down and on its belly. It is said 
to feed on insects from the trees, and to dig so deep 
into the trees in its search for worms, that it actually 
brings them down. 

14. They say that pelicans dig up the mussels 
which live in rivers and swallow them ; then when 
they have taken in a quantity they vomit, and so 
eat the flesh of the mussels without dealing with 
their shells. 

15. They say that in Cyllene in Arcadia the black- 
birds are white, but not in any other place, and that 
they have harmonious voices and come out into the 
moonshine ; and that if one were to try by day, they 
are very hard to catch. 

16. It is said that the honey called flower honey 
at Melos and Cnidos is sweet-scented, but only lasts 
for a short time, but that there is bee-bread in it. 

17. In certain parts of Cappadocia they say that 
honey is made without wax, and that it is of the 
consistency of oil. 

18. At Trapezus in Pont us honey from boxwood 
has a heavy scent ; and they say that healthy men 
go mad, but that epileptics are cured by it immedi- 
ately. 

19. They say that in Lydia much honey is collected 
from trees, and that the inhabitants make small balls 
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831 b , v „ , y 9 

evoiKovvras avev Krjpov rpox^oKovs, /cat wrro- 

re[JLVovras xP?} (J Q aL Sta. rplipecos o<f>ooporepas. yl- 

verai fxev ovv Kal ev ©pa/aj, oi)x outco §€ orepeov, 

so dAA* a>cravei dpLfJLwoes* a7ray Se jLie'Ac TTrjyvvfievov 

rov loov exeiv SyKOV cfiaolv, ovx coorrep to votop Kal 

TaAAa vypd. 

832a 20. 'H XaA/aSi/c^ 770a Kal ra djitvySaAa xprjau- 
ixwrara irpos to jne'Ai rxoieiv* irXelorov yap yovov 
<j>aolv e$; avTaiv yiveodai. 

21. Tas* [leXlrras Xeyovoiv vtto [xvpov Kapovodat 
Kal ovk avexevBai rrjv oofirfV' ewoi Se Xiyovoi 

5 pudXiora rovs pLefivpioiievovs rvixreiv, 

22. *Ev 'IAAupiofe </>acri tous 1 TafAavrtous' *a- 
eVous* e/c rod [xeXiros iroieiv olvov. b'rav he 

TOL KTjpla iKOXlljjOJOLV , VOCOp €7TLX^OVT€S eiftOVOlV €V 

XefirjTi ecos av c/cAwnj to rjfiiov, eireira els kepdpua 
eKxeavres [Kal rjfiioea Troirjoavres] rideaoiv els 
10 oavloas* ev ravracs Se <f>aoi £eiv ttoXvv x?^ vov > 
Kal ylveoOai olvtoSes Kal aXXcos rjBif Kal evrovov. 
yjSr] Se riot Kal rtov ev f EAAd8t ovpbpeprjKevai 
Xeyovoi rovro, ware p,rj8ev Sta^epeiv olvov iraXaiov* 
Kal t^rovvras vorepov rty Kpaoiv /a?) ovvaodai 
evpeiv. 

23. Yiepl QerraXlav ixvrnxovevovaLV octets £>cpo- 
15 yovrjdrjvai rooovrovs chore, el [xrj vtto tcov neXap- 

ycov dvrjpovvro, eKxojprjoat av avrovs. Sto Srj Kal 
TijjLtocri rovs rreXapyovs , Kal Kreiveiv ov vopuos' Kal 
edv rts Kreivrj, evoxos rots avrois y ever at otorrep 
Kal 6 dvopocf>6vos. 

24. *Q,oavra>s Kal ev AaKeSatjJiovt Kara rivas 
Xpovovs [JLvrjiJioveveTai yeveoOai rooovrov TrXrjOos 

20 ocfretov wore oca ouavooirlav Kal rpocftfj rovs 
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out of it without wax, that they cut pieces off by 
violent friction, and use them. The same thing is 
done in Thrace, but it is not so hard though rather 
gritty. They say that all the honey that sets retains 
the same bulk, not like water and other liquids. 

20. Chalcidian grass and almond are most useful 
for making honey. For they say that the greatest 
quantity is produced from them. 

21. They say that bees are stupefied by myrrh, 
and cannot bear its smell ; some say that bees sting 
violently those smeared with myrrh, 

22. Among the Illyrians they say that the people 
called Taulantii make wine out of honey. "When they 
have squeezed out the wax, they pour in water and 
boil in a cauldron, until only half the liquid is left ; 
then they pour it into earthenware vessels ; they say 
that it ferments in these for a long time, and that 
it becomes vinous, sweet and strong. They say that 
this has occurred even among some people in Greece, 
so that it shows no difference from old wine ; but 
that when they sought for the mixture later on they 
could not find it. 

23. In Thessaly they record that snakes are born 
alive in such quantities that if they were not eaten 
by storks the people would leave. Consequently 
they honour storks, and it is unlawful to kill them ; 
if anyone does so, he is liable to the same penalties 
as a murderer. 

24-. In the same way at certain times in Sparta, 
it is said that there is such a crowd of snakes, that in 
times of famine the Spartans use them as food ; 
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832 a 

AdKwvas xPV a ^ aL Grots' odev Kal rrjv UvOlclv 
<f>aal Trpoaayopevoai avrovs 6(j>iohelpovs . 

25. Ej> Kv7rpco rfj vrjoco Xeyerac rovs /jlvs rov 
alhripov iaQteiv. 

26. Oacri Se Kal rovs XaAi^as" Iv rivt virep- 
K€Lfji€vcp avrois vrjaiSltp to ypvalov ov\i<$>opeiodai 

2fj irapd irXeiovaiV. Sto S^ Kal rovs iv rocs, /teraA- 

XoLS ava<TX^ 0V<JlV > &S €OlK€V. 

27. Aiyerai Se €K Hovocdv els Mrjolav lovoiv ev 
rep Sevrepa) araOfxeo OKopirLtov aTrXerov ti ttXt)6os 
ylveaBai. oio Kal 6 fiaoiXevs 6 Hepacbv, ore 
Siooevoi, rpels rjfjiepas e/xe^e, jraai rols avrov 
avvrdoaaiv eKd-qpevetv ra> Se TrXelarovs OrjpevcravTL 

30 adXov e'Si'Sou. 

28. 'Ey Kvprjvrj Se' (f>acriv ovx elvai fxvcbv 
832 b yevos, aAAa rrXela) Kal hid<f)opa Kal rats pLop<f)ai$ 

Kal rats xP° ai s* ivlovs ydp TrXarvTrpooamovs, 
a>G7T€p at yaAatj yiveaOai, rivas Se ixiva)8eis> ovs 
koXovgiv epa?. 

29. Ylepl KiXiKiav Se' (fyaatv etvat vSaros ov- 
5 orpefindrLov, els o rd 7T€7Tviyp,eva rwv opveojv 

Kal Ttov Xolttcov £(pojv OTav a7Toj3a<j>fj , TT&XlV 
dvaftioi. 

30. 'Ev Se YiKvBais rots KaXovfievois TeXwvois 
<f>aal Orjplov n ylveoOai, oirdviov fiev VTTepjioXfj, o 
ovojid^erai rdpavhos' Xeyerai Se rovro fiera^dX- 

10 Xeiv ras ^poas* rrjs rpix&s Kad* ov av Kal rorrov fj. 
Sia Se rovro elvai SvaOrjparov [Kal Sta rrjv \iera- 
$oXr\v\ Kal yap SeVSpecrt Kal rorrois, Kal SXws iv 
oh dv roiovrov rfi X? 0La ylveadat, davfiaaiw- 
rarov Se to rrjv rp(x a ficTafidXXeiv rd yap Xonrd 

15 rov xp£> ra > olov o re ^a^aiAe'cuv Kat o 7ToXvttovs. 
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hence they say that the Pythian oracle called them 
<c serpent-necked." 

25. In Cyprus they say that mice eat iron. 

26. And they say that the Chalybes, in one of the 
islands lying above them, collect gold from many of 
these creatures. For this reason apparently they 
cut up the mice which they catch in mines. 

27. It is said that when one goes from Susa to 
Media in the second stage there is a large quantity 
of scorpions. Consequently the king of the Persians, 
whenever he went through the district, stayed there 
three days, ordering all his men to hunt ; and he 
gave a prize to the man who caught most. 

28. In Cyrene they say that there is not one kind 
of mouse but many, differing in shape and colour ; 
for some have flat heads like polecats, and others are 
shaped like hedgehogs, which they call " echines." 

29- In Cilicia they say that there is a whirlpool ; 
when birds and other creatures which have been 
drowned are put into it, they come to life again. 

30. Among the Scythians called Geloni they say 
that there is a beast, excessively rare, which is called 
" tarandos " a ; they say that it changes the colour of 
its hair according to the place it is in. For this 
reason it is difficult to catch ; for it becomes the same 
colour as the trees and the ground, and generally of 
the place in which it is. But the changing of the 
colour of the hair is most remarkable ; other creatures 
change their skin like the chameleon and polypus. 

a Probably reindeer or moose. 
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to 8k jjidyedos (Laavel fiovs. rov 8k TrpoGwrrov tov 

TV7TOV OfJLOLOV k'yjtl iAd(f>tp. 

31 . Aeyerat 84 Ttva iv J Aj8vSa> TrapaKoipavra rfj 
Biavola /cat el$ to diarpov ipxofjuevov irrl 7roXXas 
r)fjL€pas decopeiv, cvs vTTOKpivojjbivatv tlvwv, /cat 

20 e7T LarjiialveaS 'at- /cat cos Karearr] rrjs 7rapaK07Trjs, 
€(f)7}G€V €K€lVOV CLVTCQ tov xpovov rj8iGTa fiepLWGdaL. 

32. Kat iv Tdpavri 84 (/>acrtv olvo7TwArjv rivd rrjv 
fjiev vvKra /xatVea^at, ttjv S' rjjjiepav olvoirojAelv . 
/cat yap to kA€l8lov tov oLKrjfiaTos irpos Tto £aWa> 
Stc^uAarrCj 7roAAa)y 8' iinx^povvTWv rrapeXeGdat 

25 /cat AajSetv ouSe7TOT€ d7ra>A€cra\ 

33. 'Ev T?]i>a> ttJ i^cro) <f>aGiv elvat <f>idAtov 
GvyKpajJia €X ov > °v dvaiTTOVGi rrdvv /5aSta>s. 
/cat iv TSidvvta 8k tt)s QpaKTjs iv tois fieTaXAoLs 

yWCTOLl 6 KaAoV}JL€VOS G7TLVOS, i£ OV <^>aCTt TTVp 

avdiTTeGdai. 

30 34. 'Ey 8k At7rapa Tjj vrjGco AiyovGiv eivat Ttva 
elGTrvorjv, els fjv idv Kpvi/jtoGi x^ T P av > ipfiaAovres 
o av idiAwGiv eifjovGiv. 
833 a 35. "Ecrrt 8k /cat iv M^Sta /cat YtrraKTjv^ 
r^s" IleyoatSo? rrvpd KCLiofjueva, to fikv iv M^Sta 
oAlyov, to S* iv ^FiTTdKrjvfj ttoAv Kat KaOapdv Trj 
<j)Aoyt' 8l6 /cat fiayeipela rrpos clvtco KaTeGKevaGev 
5 o Ilepcra»^ fiaGtAevs. dfjucfiw §' 6i> ofJuaAots tottols 
/cat ot3/c eV viprjAols. ravra Se /cat vvKTwp /cat 
fffjiipav <f>av<-pd, ra Se 7rept YlapL^vAtav vvKTtop 

JJbOVOV. 

36. Oaat Se /cat 77ept 'Artra^tav, rrpos tois 
oplois Trjg 5 A7roAAa»vtartSos', etvat Ttva TTZTpav i£ 

TjS TO flkv dviOV TTVp OV <j>aV€pOV iGTLV, i7T€l8dv 8k 

k'Aatov iTTixvdfj iir* avTiqv, ii«f>AoyovT ai. 
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But this animal is of the size of an ox. But its head 
is of the same kind as a deer. 

31. It is said that at Abydus a man who was mad 
went into the theatre and watched for many days, 
as if there were people acting, and showed his ap- 
proval ; and when he recovered from his madness, 
he said that he had enjoyed the best time of his life. 

32. In Tarentum they say that a seller of wine 
went mad at night, but sold wine by day. For he 
kept the key of his room at his girdle, and, though 
many tried to get it from him and take it, he never 
lost it. 

33. In the island of Tenos they say there is a cup 
containing a mixture, from which they very easily 
kindle a fire. And among the Bithynians in Thrace 
there is in the mines a stone called " spinos," from 
which they say that fire is kindled. 

34. In the island of Lipara they say that there is 
a place with a down draught, in which if they hide a 
pipkin, anything they put into it boils. 

35. In Media and in the district of Psittacus in 
Persia there are fires burning, a small one in Media, 
but a large one in Psittacus with a clear name. For 
this reason the Persian king built his kitchen near it. 
Both are on level ground and not in high places. 
These can be seen both by night and by day, but 
those in Pamphylia only by night. 

36. Also they say that in Atitania, near the bound- 
aries of Apolloniatis, there is a rock, from which the 
fire which rises cannot be seen, but when oil is poured 
over it, it blazes. 
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10 37. Ae'yerai Se Kal ra e£to GTqXtov f Hpa/cAeian> 
KaUaOat, ra jjiev Sta iravros, ra Se vvKTCop piovov, 
cbs 6 "Awcovos TreplirXovs ioTopel. Kal to iv 
AtTTOLpa Se <j>avep6v Kal cf>XoycoSes, ov pir]v rjjJiepag, 
aAAa vvKrcop jjuovov. etvai Se Kal iv HiOrjKovGats 
<f>aol TrvptoSes jxev Kal Beppuov £kt6ttcos, ov firjv 
KatojJLevov. 

38. To S* iv rfj Airrdpa iroTe Kal iKXnrelv (f>r)crl 
15 Sevocfxxvrjs eV €777 eKKatSeKa, too Se efthojJLOp 

iiTaveXdeiv. tov S' iv T-rj AtTvrj pva/ca ovTe cf>Xo- 
yooSrj <j>aalv ovtc Gwexrj, aAAa Sta ttoXXcov evtov 
ylveo6 at. 

39. Ae'yerai Se Kal Trepl AvhLav dva^ecrat wvp 
20 7TdjJL7T\7]des> Kal KaUadai i<f>* rj^epas eVra. 

40. QavjxaaTOv Se to iv HiKeXla Trepl tov pvaKa 
ytvofievov to ydp TrXaTOS ioTl to ttjs tov irvpos 
dva^eGetos TeooapaKovTa GTaStcov, to Se vifsos St* 
ov <f>epeTai ) Tpiwv. 

41 . Oacri Se tov iv Tjj QpaKrj XiOov tov KaXov- 

25 pL€VOV GTTLVOV OtaKOTTeVTa KaUodai, Kal aVVT€0€VTa 

Trpos eavTov, coonep ttjv afxaplXrjv, ovtcos kolk€lvov 
els eavTov re^eWa Kal iirippaiv6\Levov voaTi KaU- 
adac. to S' avTo Troielv Kal tov fiaptea. 

42. Uepl QlXlttttovs Trjs MaKeSovtas 1 etvai Xe- 
yovoi fxeTaXXa, e'£ cov to, iK^aXXofxeva dTToavpfxaTa 

80 av£dveo9al <f>aut Kal <j>veiv xpvoLov, Kal tovt etvai 
<j>avepov. 

43. <Paat Se Kal iv KvTTpcp Trepl tov KaXovfievov 
833 bTu/3pta^ x a ^ K ° v ofJiotov ylyveuOai. KaTaKoifiavTes 

yap, cos eoiKev, els puKpd OTrelpovoiv avTov eW* 
vhaToov iTTiyevo\ievcov au^dVerai Kal igavtrjot Kal 
ovtcos vvvdyeTai. 
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37. It is said also that the district outside the 
Pillars of Heracles burns, part of it all the time, 
and part only at night, as is narrated in Hanno's 
Voyages. The fire in Lipara can be seen flaming, 
not by day, but only by night. In Pithecusae they 
say it is fiery and hot, but not burning. 

38. Xenophanes says that the one in Lipara faded 
for sixteen years, but reappeared in the seventeenth. 
They say that the flow of lava in Etna is neither 
flaming nor continuous, but that it appears after an 
interval of many years. 

39- In Lydia it is said that the fire is very strong, 
and burns for seven days on end. 

40. A remarkable story is told about the lava flow 
in Sicily ; for the width of the boiling flame is forty 
stades, and the height to which it travels is three. 

41. They say the stone in Thrace called " spinos " 
burns when split in half, and joins together again, 
like charcoal embers, and that this, when joined 
together and sprinkled with water, burns ; and that 
the " marieus " does the same thing. 

42. Near Philippi in Macedonia they say that there 
are mines, the dross from which when cast out grows 
and produces gold, and that this can be seen. 

43. They also say that in Cyprus in the district 
called Tyrrias bronze behaves in a similar way. For 
apparently they cut it into small pieces and sow it ; 
then when the rain comes it grows, and puts out 
shoots and so is collected. 
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44. Oacrt he Kal iv MrjXw tt} vrjaw iv tols 
i^opvauopiivoLs tottois Trjs yrjs TrdXtv dvaTrXrjpoo- 

5 fiara yiyveodai. 

45. Ilepl Uaioviav Xeyovaiv, orav avvex^ts o/x- 
fipoi yevcovTai, evpLoKeodai TrepiTrjKopievrjs Trjs yrjs 
Xpvaov tov KaXovfjievov airvpov. Xeyovat 8' iv rfj 
IIai<Wa ovro) yjpvoi^ew rrjv yrjv wore ttoXXovs 

10 evprjKevai Kal vnep \xvav XP V<7 *> 0V oXKrjv. tw he 
fiaatXei Tivd <f>aatv evpovTa dveveyKelv Svo f3d)Xovs, 
tov fiev Tpeis jjivdg ayovra, tov he irevTe' ovs (f>aav 
€7Tt Trjs Tpairetprfs avrw irapaKelodai, Kal It? €Kel- 
vcov TrpwTov, el ti iadlei, a77<xp;£€cr0at. 

46. Oacrt he Kal iv TSaKTpois tov T fl£oy TTOTapuov 
15 KaTct(f)€p6iv fiwXia XP VOLOV TrX-qdei TroXXd, Kal iv 

'lfirjpiq he tov KaXovfievov Qeohcopov iroTafiov 
iK^pdaoeiv re ttoXv 7re.pl tcl X^V XP vo ^ ov > ofJioloos 
he. koll KaTa<j)epeiv. 

47. Aeyovai he Kal iv Utepta Trjs Ma/ceSo- 
vias dorjfiov tl XP V(J10V KaTOpoopvypasvov vtto twv 

20 dpxaiwv fjaaiXewv, x^crpidTtov TeTTapojv ovtcov, 
evos avT<bv dva<j>vvai xp v °t° v T ° l^iy^dos omQa- 
fiidlov, 

48. AeyeTdi he tStatTcm^ etvai yeveaiv aihiqpov 
tov XaXvfiiKov Kal tov 'ApLiorjvov. avfufyverai ydp, 
cos ye Xeyovaiv, e/c Trjs dpipiov Trjs KaTa(j>epofievrjs 

25 iK tcov TroTafJLcov. TavTTjv 8' ol p,ev aTrXws <$>aol 
irXvvavTas Kapuveveiv, ol he ttjv vuooTaoiv ttjv 
yevofievrjv iK Trjs rrXvcrecos iroXXaKis rrXvOeloav 
ovyKateiv, TTapefifidXXeiv he tov 'nvplp.axov KaXov- 
fievov Xldov etvai 8* iv Tjj X°^P a koXvv. ovtos 8 
6 othrjpos ttoXv twv dXXcov ylveTat KaXXlcov. el he 

so p<r) iv pud /ca/xtVto e/cateTO, ovhev av, cos eoiKe, 
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44. They say also that in the island of Melos places 
that are excavated automatically fill up again. 

45. In Paeonia they say that when showers of rain 
fall continuously, as the soil melts away, gold is found 
called unfired gold. They say that in Paeonia the 
ground is so full of gold that many have found more 
than a mina's weight. They say that one man found 
two lumps and took them to the king, one weighing 
three minae and one five ; these were laid by him 
on the table, and, if he ate anything, he first poured 
a libation on these. 

46. They also say that among the Bactrians the 
river Oxus brings down lumps of gold in huge quanti- 
ties, and that in Iberia the river called Theodorus 
silts up quantities of gold at its mouth, and similarly 
washes it down. 

47. They say that in Pieria in Macedonia uncoined 
gold was dug into the earth by the ancient kings in 
four holes, and that from one of them gold a span 
high grew up. 

48. It is said that the origin of Chalybian and 
Amisenian iron is most extraordinary. For it grows, 
so they say, from the sand which is borne down by 
the rivers. Some say that they simply wash this and 
heat it in a furnace ; others say that they repeatedly 
wash the residue which is left after the first washing 
and heat it, and that they put into it a stone which is 
called fire-proof ; and there is much of this in the 
district. This iron is much superior to all other kinds. 
If it were not burned in a furnace, it would not appar- 
ently be very different from silver. They say that it 
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hiecfrepe rdpyvplov. (jlovov he <j>aaiv avrov dvicorov 
elvat, ov ttoXvv he ylveoOai. 
834 a 49. Oacrt he Kal ev 'IvSols rov ^aA/cov ovrcos 
etvai Xajxirpov Kal Kadapov Kal dvlcorov s coare pur) 
hiayivtboKeodai rfj XP° a npos rov XP V °^ V > * v 
rots Aapelov Trorrj plots fiartaKas elval rtvas Kal 
5 irXelovs, as el {jltj rfj oapifjy dXXcos ovk rjv htayvwvat 
TTorepov elai ^aA/cat 7} xP VGa ^* 

50. Tov Kaaolrepov rov KeXrtKov rrjKeaOai </>aat, 
ttoXv rdx^ov pboXvphov. ot)[Leiov he rijs evrrj^las, 
ore TTjKeodoa hoKet Kal ev ra> Share xp^ ei yovVy 
cos eoi Key raxv. rrjKer at he Kal ev rots i/jvx €<jlv > 

10 orav yevqrat Trdyr], iyKaraKXetoptevov euros, ws 
<f>aol, Kal avi'toOovfjievov rod Bepptov rod evuTT- 
dpxovros avrw hid rrjv dadeveiav. 

51. 'Ev rep YlavOelto eorlv eXaia, KaXeirat he 
KaXXioretf>avos' ravrr]s Ttdvra ra (f>vXAa rats 

15 XoLTTats eXalats evavrla 7re<f>VKev etjto yap dAA* ovk 
euros ex^t ra ^Aajpa. d(f>lrjoi re rovs rrropdovs 
cooirep rj ptvpros els rovs orecjidvovs avpLpterpcos^ 
drro ravrK]s <f>vrov Xafichv 6 'HpaKXrjs e<^vrevoev 
^OXvjXTTiaoiv, dcf> > rjs 01 ore<f)avoi rocs ddXrjrals 
h Ihovr ai. ear 1 he avri) irapd rov 'IAiacrov irorapLov, 
orahlovs e^rjKovra rov irorapLOV direxovoa' irepi- 

20 tpKohojJirjraL he 3 Kal ^rjpLta pteydXrj ra> Otyovrt 
avrijs eorlv. drrd ravrrjs he to tf>vrdv Xafiovres ecf)v- 
revoav 'HAetot ev ^OXvpurlq, Kal rovs arecf>dvovs oV' 
avrrjs ehcoKav. 

52. 'Ev rots' rrepl Avhlav pterdXXots rots Trepl 
Uepyaptov, a hrj Kal Kpotaos" elpydoaro, TroXeptov 

25 rivos yevojxevov Kare<f>vyov ol epya^optevot err* avrd 3 
rov he arofxtov e7TOLKohofxrjdevros a7re7Tvly7]aav 
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alone is not liable to rust, but that there is not much 
of it. 

49. They say that among the Indians copper is so 
bright, clean, and rustless that it is indistinguishable 
in appearance from gold, but that among the cups 
of Darius there are a considerable number which 
could not be determined as copper or gold except by 
the smell. 

50. They say that Celtic tin melts much more 
easily than lead. A proof of its solubility may be 
seen from the fact that it seems to melt even in 
water ; for instance, apparently it stains very quickly. 
It melts even in the cold, when there is frost, owing, 
so they say, to the heat stored up and compressed 
with it because of its weakness. 

51. There is a wild olive at Pantheion called the 
" beautiful crown " olive. All its leaves have char- 
acteristics contrary to those of other olives ; for they 
have the grey colour on the upper and not the under 
side. They put out branches like the myrtle suitable 
for crowns. Taking a cutting from this Heracles 
planted it at Olympia, and from it crowns are given 
to the victorious athletes. This is by the river Ilissus, 
about 60 stades away from the river : it has a wall 
round it and there is a heavy penalty for anyone 
who touches it. Taking a cutting from this the 
Eleians planted it at Olympia, and gave crowns 
from it. 

52. In the mines in Lydia about Pergamum, which 
Croesus worked, when war broke out, the workers 
fled to them, and when the mouth was closed up 
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834 a ^ 

Kai varepov XP° VC P ttoXXco tcov fieraXXcov dvaKaOap- 
QivTiDV evpedr) ots ixp&VTO dyyelots irpos rag vtto 
X^P a XP € t a $ diroXeXidcjfjLeva, otov dfX(f>op€ts Kal ra 

TOlOVTOTpOTTCL. TCLVTa $7) 7T€7TXr]p(l)fJL€Va OV TLVOS 

30 ervxov vypov iXeXtOajro, Kal TTpoairi rd Sard tcov 
dvOpdntov. 

53. 'Ei> Tjj ^AoKavia Xlfxvr) ovtco viTptoSes icrrt 
to iiStop ware ra t/xarta ovSevos eripov pvfijjLOLTOS 
TTpoabeiaOai- kov ttXcIcd XP° V0V * v t< ? vSan idcrrj 

TL$, 8ia7TlTTT€l. 

54*. Hepl rrjv 1 'AoKaviCLv Xifivrjv YIvOottoXis eon 
35 Kcofirj a7T€Xovaa Ktou oos" crraSiovs ckoltov eiKocrt, 
iv fj tov ^e^a^os ava^-qpalvercu irdvra rd (f>peara 
834 b oj(7T€ £177 eVSe^ea^at j8at/rai to dyyeioi', tov Se 
Qipovs TrXrjpovrai ecos tov GTOfiaTos* 

55. *0 7Top6fjids 6 fiera^v XtAceAtas" Kai 'IraAias' 
avtjerai Kal (f>0lv€i dfia ra> aeXrjviq). 
s 56. Kai StoTt eVi T7j? oSou ttJs" ets HvpaKOvaas 
Kpr\vr\ IotXv iv Xeifiajvt ovt€ fieydXr] ovre vSojp 
exovaa ttoXv* avvaTTavrrjcravros Se els tov tottov 
oxXov ttoXXov Traploxev vSojp d(f)9ovov. 

57. "Ecru Se Kai Kprjvrj tls iv HclXlkois Trjs 
EtKeAias-, <jl)s SeKattXivos' avrr] 8' dvappiitTei vhayp 

10 els VlfjOS €>£ 7TiqX €L S> djO"T€ V7TO TOJV I80VTOJV VOfJLl^e- 

uQai KaraKXvaBrjcreorBai to irehiov Kai ttoXlv els 
tclvto KadloTaTai. euTL Se Kai SpKos, os ay cos 
avToOi SoKei etvat- ooa yap o\xvvol tis, ypdifias els 
tTivaKiSiov ifji^aXXei els to vSojp. idv fiev ovv 
evopKrj, €7Ti7ToXd^€i to irivaKihiov idv Se p,r) evopKrj, 
15 to [lev mvaKihiov fiapv yevofievov dcfyavl^eadat <f>aoi t 
tov 8* avOpamov 77i/X7rpao-#ai. 8 to 817 Xajifidvew 
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were suffocated ; much later on when the mines were 
cleared out the vessels which they used for their 
handiwork were found petrified, such as amphorae 
and similar vessels. These being filled with some 
liquid were petrified, and so were the bones of the 
men. 

53. In the lake Ascania the water is so full of soda 
that clothes need no further cleansing, and if one 
lets them stay long in the water they crumble to 
pieces. 

54. Near the lake Ascania there is a village called 
Pythopolis, about a hundred and twenty stades from 
CioSj in which all the wells go dry in the winter, so 
that it is impossible to dip a vessel into them, but 
in the summer they are full to the brim. 

55. The strait between Sicily and Italy grows 
bigger and smaller according to the moon. 

56. Also on the road to Syracuse there is a spring 
in a meadow neither large nor with much water ; 
but when a large crowd met at the place it supplied 
ample water. 

57. There is a spring among the Palici in Sicily, 
covering the space of ten couches ; this throws up 
water to the height of six cubits, so that the whole 
place is thought by observers to be inundated ; and 
it falls back again to the same spot. There is an 
oath which is regarded as very sacred there ; for a 
man writes down the oath he takes on a small tablet 
and casts it into the water. If he swears truly, 
the tablet floats. If he swears falsely, the tablet is 
said to grow heavy and disappear, and the man is 
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tov Upia Trap* avrov iyyvas virip tov Kadalpecv 
tlvol to cepoV. 

58. ArjjjLovrjaog rj XaXKrjSovlajv 1 vrjaog oltto 
Arjfxovrjaov tov it poor ov ipyaaapiivov rrjv iirajvv- 

20 p,lav eiXr)<f>€v e^et 8' 6 tokos Kvavov to fieTaXXov 
Kal xP vcr OKo)(Xrjg. TavTTjs S' rj KaXXlaTrj Trpos XP V " 

oloV €VpLOK€L TifJLTJV Kal yap (fxipfXaKOV 6<f)9a\flQJV 

€Otlv, €OTi Se avTodi x a ^ K og KoXvjx^rjTTjS iv SvoTv 
dpyvials Trjs OaXdoa-qs' odev 6 iv Hlkvcjvl iorTiv 
dv&pids iv T(p apxat<p vea> rod 'AttoXXcdvos Kal iv 

25 <t>€V€a> ol opelxaXKoi KaXovfjL€vot. €7Tty4ypa7Trai S' 
avTolg " *HpaKXrjs 'Afi^LTpvajvos T HAiv iXouv dv- 
eOrjKev" alpec Se tyjv r ¥LXtv rjyovfidvqs /caret XPV" 
ofiov yvvaiKos, rjs tov iraTepa Avyelav aTriKTeivev . 
ol Se rov x a ^ K ® v opvTTOvTes dfuSep/ceWarot ytvov- 
tcu, Kal ol fiXe^aplhas firj exovres <f>vovar Trapo Kal 

30 ol laTpol to) avOei tov x a ^ K °v f<al Tjj T€(f)pa Tjj 
fypvyla xp^ vrai Ttpos tovs o^daXjiovs . 

59. "Ectti Se avToOt (JTTTjXaiov o KaXeiTai yXa<f>v- 
pov iv Se TovTCp Ktoveg TTeirrjyaGiv oltto twcov 
GTaXayfiwv. aTroSrjXoT Se tovto iv Tjj uvvayojyjj 
Tjj rrpos to eSa^o?' eoTt yap TavTjj UTevwTaTOV. 

35 60. 'Ek tov ^evyovs Se tcov deTwv ddrepov tcov 
835 a iyyovcov dXiaUros ytVerat irapaXXd^ , eojs av ov^vya 
yivryrai. iK Se aAiaieVajv tfirjvrj ylveTat, e'/c Se rou- 
tojv rrepKvol Kal yvires' ovtol S' ovk€tl oiopl^ovai 
rrepl tovs yvTraSy aXXd yevvcooi tovs fieydXovs 
5 yv7ras' ovtol S' elolv dyovoi. crrjfJi€Lov Se tovto, 
Slotl veoTTidv ovSels ewpaKe yviros fieydXov. 

61 . Qav fxaoTov Se' tL tjyaocv iv y Iv8oTs Trepl tov 
e/cei jjioXvfiSov crvfJifia(v€LV' orav yap razceis 1 els vScop 
KaTaxvdfj ijjvxpov, iKTrrfiav iK rod u'Saros. 
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burned. So the priest takes security from him that 
someone shall purify the temple. 

58. Demonesus, the Chalcedonian island, took its 
name from Demonesus who first worked there : the 
place has a mine of cyanus and malachite. The best 
of this fetches a price comparable with gold ; for it 
is. a drug used for the eyes. There is also copper to 
be dived for in two fathoms of sea ; from this is 
made the statue in Sicyon in the ancient temple of 
Apollo, and also those in Pheneus called yellow- 
copper. On them is inscribed " Heracles, son of 
Amphitryon, dedicated these on capturing Elis." 
He captured Elis under the guidance of a woman, in 
accordance with the oracle, whose father Augeas he 
had killed. Those who dig for copper become very 
keen-sighted, and those who have no eyelashes grow 
them ; hence doctors also use the flower of copper 
and Phrygian ash for the eyes. 

59. There is a cave called the " hollow cave " ; in 
it are pillars made of stalagmites ; these can be seen 
joined to the floor, for it is very narrow there. 

60. From a pair of eagles one of the young is 
alternately a sea-eagle, as long as they are mated. 
From sea-eagles are born the osprey and from these 
hawks and vultures : these do not stop as vultures, 
but produce large vultures ; these have no young. 
This is proved by the fact that no one has ever seen 
a nest of large vultures. 

61. Among the Indians an extraordinary occur- 
rence is told of the lead there : for when it is melted 
and poured into cold water it leaps out of the water. 



1 Kapxrjhoviajv B. 
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62. Oaoi tov Moggvvolkov ^aA/cov XajXTrporarov 
10 Kal XevKOTdTov €ivai 3 ov TrapafiiywfJievov avra> 
KaoGLT€poVj aXXa yrjs twos ciVTov yLvofiivrjs Kal 
ovvexjsoyievris avrco. Xeyovcrt Se tov evpovra tt)v 
Kpdaiv fjarjoiva SiSa^ar S16 ra TTpoyeyovora iv rots 
tottols ^aA/cc6/xara Sidfiopa, ra S* cViyiyvo/xeva 
ovketl. 

is 63. Ev t<£> riovraj Xeyovac rod xei/xeovos' rdiv 
opviwv Tiva evplaKeadai <f>ojXevovra f ovre d<f>o- 

$€VOVTCL, OVT€ 0€ OTOLV TOL TTT€pd aVTCOV TlXXoJ(7W 3 

aloOdveoOai, ovre orav €ttI tov ofieXioKov avanapfj. 
aAA' orav vtto rod Trvpos oiaKavdfj. ttoXXovs oe 

20 Kal TtOV IxOvOJV XiyOVGL 7T€pLK07T€VTa£ Kal 7T€pL- 

TfirjOevras fir) aloQdveodai, aAA* orav vtto row 
TTVpos oiaQepfjcavdwoLV . 

64. '. C H fjueXirra ooKeT rdg t ponds o-rjjJLaiveLv rep 
€ttI rd epya fiaol^eiv, to Kal ol fxeXirroTToXoL orjjjLela) 
Xp&vrai* rjpefjila yap avrojv ylverai. Sokovgl Se 

25 Kal ol rerriyes aoeiv fierd r ponds. 

65. Oaal Se Kal tov iytvov dcriTOV Sia/xeWiv a^pi 
iviavTov. 

66. Tov Se yaXewrrjv, orav eKovarjraL to Se/5/za, 
Kaddnep ol ofeis, imorpa^ivTa KaTaTrlveiv Trjpet- 
crdat, yap vtto twv larpwv Sia to \pr\ai\iov etvat tols 

iTTlXrjTTTLKOLS . 

so 67. Aeyovcrt Se Kal to ttjs dpKrov areap, orav 
8iaTT€TT7]y6s fj hid tov ^et/xcuva, Ka&* ov dv yjpovov 
€K€Lvr] cf)ajXevr] } avtjdveadat Kal xmepaipeiv ra 
dyyela iv ols dv y. 

68. 'Ev Kvprjvrf (j>aal tovs ovTas fiaTpdxovs 
d<f>cbvovs to Trapdnav efvcu. Kal iv Ma/ceSovia iv 

35 Tjj rwv 'HfiaOiajTajv X^pa tovs crvs etvai uwvvxcls. 
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62. They say that Mossynecian copper is very shiny 
and white, not because there is tin mixed with it, 
but because some earth is combined and molten 
with it. But they say that the man who discovered 
the mixture never taught anyone : so the copper 
vessels which were made in earlier days have this 
distinction, but subsequent ones have not. 

63. They say in Pontus that some birds are found 
retiring into holes in winter and do not void, nor do 
they feel it when their wings are plucked, nor when 
they are put on to a small spit, but they do when they 
are roasted by the fire. They also say that many 
fish cannot feel when they are cut up and sliced, 
but they can feel when they are heated by the fire. 

64. The bee appears to herald the winter solstice 
by walking to his work, a sign of which bee-keepers 
make use ; for it is their quiet time. The cicala seems 
to sing after the solstice. 

65. They say that the hedgehog can go without 
food for a year. 

66. The spotted lizard, when it has sloughed its 
skin like a snake, is said to turn round and devour 
it ; for it is watched for by physicians because of its 
value for epileptics. 

67. They say that the fat of the she-bear, when 
it becomes set in winter, during the time that the 
bear lives in a cave, grows, and overflows the vessels 
in which it is placed. 

68. In Cyrene they say that frogs are entirely 
voiceless ; and in Macedonia, in the country of the 
Emathiotae, that pigs are solid-hooved. 
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835 b 69- *Ev Kct7T77a8oKta <f>aolv rjpiiovovg etvat yovl- 
fjiovs Kal ev KprjTj] alyelpovg Kapjro<f>6povg . 

70. Oaat Sc /cai ev Jlepl^cp rovg fiarpdxovs ovk 
a8eiv edv 8k elg dXXov rorrov pierevexdcooiv, 
qhovoiv. 

6 71. 'E*> ^\v8oig ev ra> Kepart KaXovpLevcp t^uSta 
<f>aui ylveaBat a ev rw £r)pa> TrXavdrat Kal rrdXiv 

6.7TOTp€X^ elg TOV TTOTajJLOV. 

72. Oacr£ 8k Kal rrepl Ba/JuAawa riveg l%dvas 
nvdg fieveiv ev rats rpwyXaig rats exovaacg vypo- 
rrjra ^rjpaivofJievov rod rrorapLov' rovrovg e£iov- 

10 rag eirl rag dXojg vefieadat, Kal ^a8lt ) eiv eVi rwv 
nrepvyajv, Kal dvaKiveiv rrjv ovpdv Kal orav 
Sto)Ka>vraLy <f>evyeiv Kal elo8vvrag avrirr poawrr a>g 
loraoQai' TroXXaKig yap rrpoaievai nvdg Kal epeOl- 
t,eiv. k'xpvoi 8k rrjv K€(f)aXr)v opiolav j3arpdx<p 
OaXarrlcp, to 8 k dXXo oajfia «xo/?ia>, jSpay^ta 8k 
<x>G7T€p Kal ol a'AAoi IxOveg. 

15 73. 'Ey f Hpa/oWa ok rfj ev rw Uovrq) Kal ev 
*Pr}yia) yiveoOai <f>aaiv opVKrovg Ix^vg, rovrovg 8k 
jjLaXtorra Kara rd rrordfita Kal ra evv8pa ^copta. 
avfifiatvetv 8e irore dva^paivofievajv rwv ^ajptcov 
Kara nvag XP° V0V S crvoreXAeorOai Kara yrjg 3 etra 

20 fiaXXov dva^rjpaivofievrjg 8iwKovrag rrjv vyporyra 
8dea0ai elg rrjv lXvv 3 x etra ^rjpaLvofievrjg oiapueveiv 
ev rfj LKpidSi, worrep ra ev ralg <j)wXealg otapKovvra. 
orav 8k avaoKa'nrwvr at TTplv rj ra v8ara em- 
yeveaOai, rore Kiveladai. 

74. Oaat 8k Kal Trepl Ua<f)Xayovlav rovg opv- 
Krovg yiveaOai IxOvg Kara fidOovg, rovrovg 8k 

25 rfj dperfj dyaQovg, ovre v8drwv <f>aveptov ttXtjolov 
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69- In Cappadocia they say that mules breed and 
in Crete that poplars bear fruit. 

70. They say that in Seriphus frogs do not croak, 
but if they are removed to another place they do. 

71. Among the Indians in the part called Keras, 
they say that there are small fish which wander 
about on dry land, and then run back again to the 
river. 

72. Some say that in Babylonia certain fishes 
remain in holes which retain moisture when the river 
dries up ; these come out on to the threshing-floor 
to feed, and walk on their fins and wave their 
tails; when they are pursued they flee, and diving 
down stand to face the pursuer. For men will often 
approach, and even torment them. They have a 
head like a sea-frog, but the rest of their body is 
like a gudgeon, but they have gills like other fish. 

73. In Heraclea in Pontus and in Rhegium they 
say that some fish are caught by digging, and that 
these are mostly found in riverside and watery places. 
Where these places dry up they can be caught in 
certain places on land, and then when the ground 
dries still more they penetrate into the mud in search 
of moisture ; then when that grows dry they remain 
in the moisture, like those that survive in holes. But 
when they are dug up before the water comes they 
move. 

74. And they say that in Paphlagonia those fishes 
which are dug up are bred deep down, and that they 
are good in quality ; although no water is to be seen 
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ovtcov ovre 7TOTafJitov eTTLppeovTcov 3 dAA' avrrjs 
^woyovovarjs rrjs yfj$. 

75. Tag eV *H7retpaj iXd(f>ov$ Karopxjrretv <f>aol 
to Se£toi> K€pa$ t otglv drrofidXwGi, /cat elvat npos 

7ToXXd XprjCTlfJLOV. 

76. Kat rrjv Xvytta Se' (f>aai to ovpov /caTa/caAv- 
30 7TT€iv Sta to 77/30? dAAa Te y^py]oipiov etvac /cat ret? 

a<f>payiSag . 

77. Oacrt Se /cat r^v <f>coKrjv e'£e/xetv tt)V ttvtIolv, 
otolv aAtoTc^rat* elvat Se (fxipjiaKCJoes /cat rot? eVt- 

A^TTTOtS' ^/)7jat/AOI^. 

78. Aeyerat Se 7rept t^v 'IraAtW eV t<£ Kt/>/cata> 
opet <f>apiiaKov ti <f>veaOai Oavdatpiov, o TOtavTrjv 

S - J e^et tt^v SiW/xty ajaTe, dv rrpoopavdfj tlvl, rrapa- 

836 a XpfjfJLGL 77tWetV 7TOtet, /Cat TCL£ Tpt^a? T<ZS eV T<£ 

acofiaTL a7ro^aSav, /cat to owoAoy tov owpLdTos 
hiappelv tcl /xeAi?, o>gt€ ttjv eVtc^dVetav tov awpiaTos 
et^at Tchv drroXXvpiivwv iXeeivrjv. tovto Se' </>acrt 
5 fteAAovra? StSoVat KAeaWftat tw S^aoTtcm? Av~ 
Xov tov TievK€GTiov /cat Tat'ov (fxvpadTjvai, /cat i£- 
€Taa9evTag vtto TapavTwaiv davaTa)dfjvai. 

79. *Ev ttJ Ato/r/jSeta vrjeru), rj /cetrat eV to> 
\ASpta, <f>aalv lepov ti elvai tov AiofJLrjSovs Oavfia- 
otov re /cat dyiov, ire pi Se to teooV kvkXco 7rept/ca0- 

10 rjcrdai opvidas p,€ydXovs Tot? pbtyideai, /cat pvyx 7 ] 
exovTas fieydXa /cat oKXt]pd. tovtovs Xeyovavu, 
idv p,€V "EXXrjves dirofiatvcjcFiv els tov tottov, 
rjcrvxiav e^etv, e'av Se toji> fiapfidpojv Tives tcov 
TrepLOLKcuv, dvLTTTaadai /cat ata> povpuevovs /caT- 
apdcFCFeiv clvtovs etV Tas KecfxiXds avTchv, /cat Tot? 
yDVy^eat TlTpd>GKOVT(X$ d7TOKT€LV€LV. fivdev€TCU Se 

15 toJtous 1 yeviadai e'/c tojv iTalptov twv tov Ato- 
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near by, nor any river flowing in, but the earth itself 
propagates the creatures. 

75. They say that the deer in Epirus dig down and 
bury the right horn, when they shed it, and that this 
is valuable for many purposes. 

76. They say that the lynx conceals his urine 
because it is used for many purposes, especially for 
making signets. 

77. They say that the seal vomits beestings when 
caught ; this has curative properties, and is good for 
epileptics. 

78. It is said that in Italy near the mountain Circe 
a fatal drug grows, which has this property, that 
when it is sprinkled on anyone, it makes him fall 
immediately and causes his hair to fall out ; all the 
limbs of his body grow weak, so that the appearance 
of the body of those who are dying is pitiful. They 
say that Aulus the Peucestrian and Gaius who were 
going to give it to Cleonymus the Spartan were 
detected, and after cross-examination were put to 
death by the Tarentines. 

79. They say that in the island of Diomedeia in the 
Adriatic there is a remarkable and hallowed shrine 
of Diomedes, and that birds of vast size sit round 
this shrine in a circle, having large hard beaks. They 
say moreover that if ever Greeks disembark on the 
spot they keep quiet, but if any of the barbarians 
that live round about land there, they rise and 
wheeling round attack their heads, and wounding 
them with their bills kill them. The legend is that 
these birds are descended from the companions of 
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fjirjSovs, vavayrjo-avrcov fxev avrcov irepl rrjv vrjaov, 
rod Se AiofxrjSovs SoXocpovyQevros vtto tov Alveov 
rod rore ^aacXecos rcov tottlov €K€lvcov yevopiivov. 

80. Tlapd tols ^OpL^ptKols (j>aal rd jSooTO^/xara 

20 TLKT€IV Tpls TOV iviCLVTOV, Kal TOVS KCLpTTOVS CLVTOLS 

rrjv yr\v ttoXAolttXclcjIovs avUodcu rcov KarafiaXXo- 
ptevcov etvai Se Kal ras yvvcuKas TroXvyovovs Kal 
airavicos ev riKretv y ras Se irXeiaras SzJo Kal rpla. 

81. 'Ey reus 'HXeKTpiai vrjaois, at Keivrai ev 
20 rto psVXty T °£ *A8plov, cbaalv elvai 8vo dvSpidvras 

avaKetpiivovs , rov /lev Kaaoiripivov rov Se xaXKovv, 
elpyaapiivovs rov dpxcuov rponov. Xiyerat Se tov- 
rovs AguScEAoi; etvai epya, V7r6fxvrjjjLa rcov iraXat, 
ore Mlvw cpevycov €K HiKeXlas Kal J£prjrr]s els rov- 
30 tovs rovs tottovs rrapifiaXe. ravras Se tols vrjaovs. 

<f>aGl 7TpOK€)(<JL>K€Vai TOV 'HptSaVOV TTOTapLOV. €GTi 

Se Kal XlpLvrj, obs eoiKe, 7tXt}glov tov TrorapLOV 3 vhcop 
e^oucra depfxov 007x17 S' an* avrrjs fiapela Kal 
XaXeTTrj diroTTveL, Kal ovre £aW ovSev ttlvcl i£ 
avrrjs ovre opveov VTrepLTTrarai, aXXa tt buret Kal 
836 b airoQvriOKei. e^ei Se tov ptev kvkXov arahlcov 
SiaKocrltov, to Se evpos cos SeVa. pbvdevovai Se 
ol eyxcoptOL Qaedovra Kepavvcodevra ireaelv els 
TavTijv TTjv Xl[iv7]v. etvai S' ev avrrj alyeipovs 

TToXXds, i£ COV iK7TL7TT6LV TO KaXoVfJiCVOV TjXeKTpOV. 
5 TOVTO Se XdyOVGLV OflOLOV €LVai KO/X/Xt, OLTTOOKXrjpV- 

veadai Se cboavel XlQov, Kal avXXeyopievov vtto rcov 
iyXcop icov hia(f>epeadai els rovs "EAA^vas" . els rav- 
Tas ovv ras vrjoovs Aax'SaAoV tbaaiv iXOeiv, Kai 
Karaaxovra avrds dvaOeivai iv pita avrcov rrjv 
avrov elKova, Kal rrjv rod vlov 'I/capou iv rfj irepa. 
io vcrrepov S' iTTLTrXevadvrcov eV avrovs UeXaoytov 
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Diomedes, who were wrecked near the island, when 
Diomedes was treacherously murdered by Aeneas, 
the king of those parts at the time. 

80. Among the Umbrians they say that the cattle 
bear three times in the year, and the earth bears 
many times as many fruits as that which is sown ; 
also that the women have many children and seldom 
bear one (at a time), but most of them two or three. 

81. In the Electrides Islands, which lie in the gulf 
of the Adriatic, they say that two statues have been 
dedicated, one of tin and one of copper, wrought 
in the old-fashioned style. It is said that these are 
the works of Daedalus, a reminder of the old days, 
when escaping from Minos he came to this district 
from Sicily and Crete. They say that the river 
Eridanus silted up these islands. There is a lake 
apparently near the river, containing hot water. A 
heavy and unpleasant smell comes from it, and no 
animal ever drinks from it nor does bird fly over it 
without falling and dying. It has a circumference of 
two hundred furlongs, and a breadth of ten. The 
local inhabitants say that Phaethon fell into this lake 
when he was struck by a thunderbolt. There are 
many poplars in it, from which oozes the so-called 
electron. They say that this is like gum, and hardens 
like a stone ; it is collected by the inhabitants and 
brought to the Greeks. They say that Daedalus 
came to these islands, and putting in there set up in 
one of them his own image, and in the other that of 
his son Icarus. Later on, when the Pelasgians, who 
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rcbv eKneaovrcov eg "Apyovs <f>vyetv rov AaiSaXov } 
Kal d<j>iKeodai els "iKapov rrjv vrjcrov. 

82. *Ev rfj HiKeXta rrepl rr)v KaXovfAevrjv "Evvav 
GTrrjXaiov ri Xeyerai elvat, irepl o kvkXco 7re<j>VKevai 

is (f>aal rcbv re dXXcov dvdecov irXfjOos dvd rraoav 
wpav, ttoXv Se jjidXtara rcbv ccov dnepavrov riva 
rorrov avfJLTreTrXrjpcbadaL, a rrjV avveyyvs )(copav 
evcoSias TrXrjpoL, coore rovs Kvvrjyovvras , rcbv 
kvvcov KparovfJLeva>v vtto rr)s oSpirjs, eijaSvvaretv 
rovs Xayd>s lyyeveiv, Sid Se rovrov rov ^aoyxctTos 

20 dovjji^avrjs eartv vtt6vo[jlos, Kad' ov <f>aai rrjv dp- 
Trayrfv Troirjoaodai rov YlXovrcova rrjs Koprjs, 
evpiOKeoOai Se cfcaoiv ev rovrcp rcb rorrcp rrvpovs 
ovre rois iyxcoplois opioiovs ots xP^ )VraL ovre 
dXXois eneioaKrois s dAA* ISiorrjrd riva ixeydXrjv 
e'xovras. Kal rovrcp crrjfxeiovvrai to irpcorcos Trap* 

25 avrois cfiavfjvai irvpivov KapTTov. 56 ev Kal rrjs 
ArjfjirjTpos dvrnroiovvrai, cj>dfxevoi Trap avrois rr)v 
Oeov yeyovevai. 

83. 'Ev Uptfrrj Xvkovs Kal dpKrovs rovs t* e^ets", 
opioicos Se Kal ra TTapaTrXrjOia rovrois Orjpla ov 
<f)aac ytveodai Sid to rov Ata yevecrdai ev avrfj. 

so 84. *Ev rfj daXdoorj rfj e£co f Hpa/cAetW arrjXcbv 
tpaolv vtto KapxrjSovcwv vrjoov evpedrjvac eprjfxrjv, 
exovoav vXrjv re TravroSa7rr)v Kal rrorafxovs ttXco- 
rovs, Kal rots Xolttols Kapirois dav\xaarr\v 9 drr- 
exovoav Se TrXeiovcov rjfiepcbv ttXovv ev fj 
eTTifjuoyofJievcov rcbv Kapx^Sovlcov TroXXaKis Std rr)v 

837 a evSacjjLovlav, evtcov ye p,r)v Kal otKovvrtov, rovs 

TTpoeorrtbras rcbv KapxySovltov aTTe'nracrdai davdrco 
tprfpnovv rovs els avrr)v rrXevaofxevovs, Kal rovs 
evoiKovvras Trdvras dtfyaviaai, Iva fir) SiayyeXXcoai, 
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were expelled from Argos, sailed there, Daedalus 
fled, and sailed to the island of Icarus. 

82. In Sicily in the district called Enna there is 
said to be a cave, around which is an abundance of 
flowers at every season of the year, and particularly 
that a vast space is filled with violets, which fill the 
neighbourhood with sweet scent, so that hunters 
cannot chase hares, because the dogs are overcome 
by the scent. Through this cave there is an invisible 
underground passage, by means of which Pluto is 
said to have made the rape of Core. They say that 
wheat is found in this place unlike the local grain, 
which they use, and unlike any that is imported, 
but having great peculiarities. They say that this 
was the first place in which wheat appeared among 
them. They also claim Demeter, saying that the 
goddess was born among them. 

83. They say that there are no wolves, bears or 
snakes in Crete, and, generally speaking, no beasts 
of the kind, because Zeus was born there. 

84?. In the sea outside the Pillars of Heracles they 
say that a desert island was found by the Carthagi- 
nians, having woods of all kinds and navigable rivers, 
remarkable for all other kinds of fruits, and a few 
days' voyage away ; as the Carthaginians frequented 
it often owing to its prosperity, and some even 
lived there, the chief of the Carthaginians announced 
that they would punish with death any who proposed 
to sail there, and that they massacred all the in- 
habitants, that they might not tell the story, and 
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5 fJiTjSe ttXt)9os crvorpa<j)ev in 9 avraiv eVi ttjv vrjoov 
Kvplas tvXV Kal tt)v rwv KapxrjSoviojv evSatfiovtav 
d<f)€\rjTai . 

85. 'Ek rrjs 'iTaAias <$>aolv ecos rrjs KcAtiktJs' 
Kal KeXroXtyvajv Kal ^Ifitfpcov elvaL riva 0S6V 
'Hpa/cAeuxy KaXov[i€vr]v , Si* 77s 1 edV re "EAAtiv edV 

10 t€ iyxwptos tis 7Top€V7]raL t TrjpetaOaL irno tgjv Ttap- 

OIKOVVTOJV, 07TOJS fMTjSeV d§LK7]9fj' TTJV yap £,r)fJLLCLV 
€KTLV€LV Ka6* OVS CLV y£vr\T<Xl TO aSCKTjfJLa. 

86. Oaat Se napa tois KeXroig <j>dppiaKov vtt- 
dpxew to KaXovfjuevov vtt* avra>v to^lkov* o Xeyovavu 
ovrw rax^lav iroietv rrjv <f>6opdv ware rcov KeXrajv 

15 tovs Kvvrjyovvrag , orav eXa<f>ov rj dXXo ri £a>ov 
To^evaojGLV, eTnrpixovras €K oTrovSrjs IktI[W€.iv 
rrjs aapKos to TeTpajfievov irpo tov to <f>dpfiaKov 
SiaSwai, a/xa fiev Trjg 7Tpoc?(f>opas eve/ca, dfia Se 
ottojs fJirj oarrfj to £,a>ov. evprjaBai Se tovto) 
Xiyovuiv dvTL<f)dpiiaKov tov Trjs Spvos <j>Xoiov ol 

20 8' €T€pOV Tl (f)vXXoVj O KaXoVGL KOpaKLOV Old TO 

KCtTavorjOrjvaL vtt avTWV KopaKa, yevadfievov tov 
(fxipfidKov Kal KaKcos StaTi0e/xevov, iirl to (f>vXAov 
opfirjoavTa tovto Kal KaTairiovTa 7raixracr0ai Trjs 
dXyrjSovos . 

87. 'Ey ttJ 'Ifirjpta Xeyovat tG>v Spvfxwv e/x- 
25 TTpr\oQ£vTtov V7TO Tivwv TToijxivojv, Kal Tjjs yfjs Sia- 

OepfjiavdeLGrjs vtto ttjs vXtjs, <f>avepcos dpyvpw pevaai 
ttjv x^PQ-Vj KaL /^ €T ct xP^ vov creiafiajv imyevo yievoyv 
Kal twv tottojv payivTWv TrdfiTrXrjdes cruvaxOrjvaL 
dpyvpiov, o St) Kal tols MacroaAiajTCUs' Trpooohov 

€7TolrjG€V OV TTJV TVXOVGaV . 

80 88. 'Ey Tats YvpLvrfulais Tats Keifjudvacg Roots' 
/cara tt]V 'Iftrjplav, as /xeTCt Tas Xeyojxivas inTa 
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that a crowd might not resort to the island, and get 
possession of it, and take away the prosperity of the 
Carthaginians. 

85. They say that there is a road called " the 
Hera clean " from Italy as far as the Celts, Celtoligyes, 
and Iberians, through which, if a Greek or native 
travels, he is guarded by the inhabitants, that no 
harm may befall him ; and that they exact punish- 
ment from those through whom such harm comes. 

86. They say that among the Celts there is a drug 
called by them the '* arrow drug " ; this produces so 
swift a death that the Celtic hunters, when they have 
shot at a deer or other beast, run hastily, and cut 
out the wounded part of the flesh before the poison 
sinks in, both for the sake of its use, and to prevent 
the animal from rotting. They say that the bark of 
the oak-tree has been discovered to be an antidote 
to this ; others, however, speak of another leaf which 
they call " raven," because a raven has been seen 
by them, after tasting the drug and becoming ill, to 
run to this leaf, and after swallowing it to cease from 
his pain. 

87. In Iberia they say that when the undergrowth 
has been burned by shepherds, and the earth heated 
by the wood, that the ground can be seen to flow 
with silver, and that after a time when earthquakes 
have occurred and the ground split, that much silver 
has been collected, which supplied the Massaliots 
with considerable revenue. 

88. In the islands of Gymnesiae, which he off Iberia, 
which they say are the greatest after the so-called 
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fxeylaras Xiyovoiv elvai, <f>avlv eXatov /at] ylveaBai 

iXaiCUV, €K §€ TT]S TCpilLvdoV KOfXl&fj 7ToXv Kal 

els iravra dppuoTTOV. XiyovGi Se outco tovs ol- 
85 kovvtols avras "IfHrjpas Karayvvovs etvai cogt€ 
avrl ivos awfiaros BrjXvKov SiSoVcu rots ifJL7r6poLS 
837 b rerrapa Kal 7T€VT€ awfiara dppeva. GTparevofJLevoi 
8e 7rapa KapxrjoovLois tovs pua9ov$ orav Xdficoaiv, 
dXXo flip, (Ls zoiKev, ovoev dyopd^ovGt, yvvaiKas 
Se. ov yap yjpvalov ovoe apyvpiov e^euri Trap* 
5 avTols ovoiva €\€lv. eVtAeyerat Se ri tolovtov €7rl 
tco KwXvew xprjfJLOLTa elodyeLV avrovs, ore rrjv 
Grpartlav 'HpaKXfjs iiroLrjaaro iirl rrjv > lj3r}piav 
Sid tovs tcov evoiKovvrcov nXovrovs. 

89. *Ey rfj tcov MaaoraXiwrcov X^PQ 7rc / 0 ^ T W 
AiyvGTLKrjv <f>aaiv elvai Tiva Xlfivrjv, ravrrjv Se 

10 dva^eiv Kal VTrepx^lodai, Kal togovtovs lx^vs 
iKpdXAeiv to irXfjOos cogt€ jxr] 7tlgt€V€lv. iireLoav 
Se oi irrjGiai Trvevotooiv, eVi^oiWuo'&xi to eoacfros 
€7r* avTrjv, Kal tolovtov KoviopTov yiveoOal avTodi, 
Kal aTTOGTepeovoQaL ttjv €7Ti<j)dv€iav avT-fjs ojaavel 
eSa^os". rots' Se Tpiohovoi oiaKOTTTOVTas tovs iy- 

15 x<*>ptovs eTolfJicos oaovs dv j3ovXa>VTai Ixdvas 
i^alpeiv i£ avTrjs. 

90. AeyeTai Se Tivas tcov Aiyvcov ovtlo G<f>ev- 
oovav ev ojgt€ s mav irXelovs loooglv opvidas, 
Siepedl^eGOai npos dXXrjXovs ttolov eKaGTOS Trapa- 
GKeva^tTai fiaXelv, cos eTolpicos dirdvTtov Tev£o- 
fievtov. 

20 91« "loiov Se (f)aGi Kal tovto Trap* avTols tlvar 
al yvvaiKes a/xa ipya^ofxevai tlktovglv, Kal to 
iraioiov vSaTt TrepiKXvoaGai Trapaxprj^a GKanTovoi 
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" seven/' oil is said to have come not from olives, 
but from the terebinth, which corresponds in every 
respect to olive-oil. They also say that the Iberians 
who live there are so much given to women, that 
they will give the merchants four or five male persons 
in exchange for one female. On service with the 
Carthaginians, when they receive their pay, they 
apparently buy nothing but women. None of them 
is allowed to possess any gold or silver article. It 
is added that this is done with a view to preventing 
them from bringing in gold, because Heracles made 
an expedition against Iberia because of the wealth 
of the inhabitants. 

89. In the country of the Massaliots about Liguria 
they say there is a lake, and that this boils up and 
overflows, and throws up an incredible quantity of 
fish. But when the etesian winds blow they heap 
the ground up over it, and so much dust arises there, 
that the surface of the lake vanishes and becomes 
like solid ground. Then the inhabitants easily raise 
fish out of the lake by spearing them with a three- 
pronged fork. 

90. Some of the Ligurians are said to use the sling 
so well that, when they see a number of birds, they 
discuss with each other which each of them shall 
prepare to hit, on the assumption that they will 
easily get them all. 

91. They tell also of another peculiarity among 
them : the women bear children while at work ; after 
washing the infant in water, they immediately dig, 
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Kal gkolXXovctl Kal raXXa oikovojjlovoiv a Kal p,fj 
TiKTOvoais avrals -qv npaKriov. 

92. Qadfia Si Kal rovro irapa rots Aiyvoi* </>aal 
yap Trap* avrots rrorafjiov etvai ov to pedfia alperat 

25 fJL€T€ODpov Kal pel, ware rovs rtepav fir) opdadac. 

93. 'Ei> Si rfj Tvpprjvia Xeyerat ns vrjaos AWd- 
Xeia SvofJLa^OfjLevT}, iv fj £k rov avrov jieraXXov 
rrporepov fxiv ^aA/cos wpvaoero, 0$ <f>aol ndvra 
/ce^aAfcey/xe^a nap* avrols etvai, eiretra \ir\Kert 

30 evpLOKeodat,, ypovov Si SieXOovros ttoXXov <f>avrjvai 
€K rov avrov /xeraAAou atSrjpov, a) vvv en ^ptDvTCU 
Tvpprjvol ol to KaXovfievov HottXwviov olKovvres* 

94«. "EaTt Se ns iv rfj Tvpprjvta ttoXis Qlvapea 
KaXovfievrj, rjv vrrepfioXfj <j>aalv o^vpav etvai' iv 
yap fiioT] avrfj X6<f)os iarlv vijjrjXos, rptaKovra 

35 oraSLovs avixajv dvco, Kal Kara) vXrjv TravroSaTTrjv 
838 a Kal vSara. <f>oftovfiivovs ovv rovs ivotKovvras 
Xeyovat jjlt] ns rvpavvos yevrjrat, rrpoioraodat 
avrcov robs €K rcov oiKerajv rjXevdepajfiivovs' Kal 
ovroi dpypvaiv avrcbv, Kar ivtavrov S' aXXovs 
dvriKaOiardvai roiovrovs. 

6 95. 'Ev rfj Kvfir) rfj nepl rr)v 9 lraXiav SeiKvvrat 
ns, d)s eoiKe, ddXafios Kardyetos Tiif$vXXr)s rrjs 
XprjOfioXoyov , rjv TroXvxpov twr drrjv yevofievriv rrap- 
Sevov Siajietvai (fyaoiv, ovaav fiiv *Epvdpatav, V7TO 
rtvajv Si rr)v *IraXiav KarotKOvvrajv Kvfiatav, viro 

10 Si rtvwv MeXdyKpatpav KaXovfjiivrjv. rovrov Si 
rov rorrov Xeyerat KvpteveoOat vtto AevKavcov. 
etvai Si Xeyovatv iv eKeivots rots rorrois rrepl rr)v 
Ky/xTji' TToraptov rtva Kctov 6vofia£6jJL€vov } eis ov 
<f>aat rov 7rXelu) xpovov to ififiXrjdiv TTpwrov rrept- 
<f>veadai Kal riXos a7roXiQova8ai. 
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and hoe, and do all the household jobs which they 
have to do when not bearing children. 

92. This is another marvel among the Ligurians : 
they say that there is a river among them whose 
stream is raised so high that it is impossible to see 
people on the further bank. 

.93. In Tyrrhenia there is said to be an island called 
Aethaleia, in which in olden days copper was dug 
from a mine, from which all their copper vessels 
come ; after that it was found no longer, but, after 
the lapse of considerable time, iron appeared from 
the same mine, which the Tyrrhenians who live in 
the district called Poplonium still use. 

94. In Tyrrhenia also there is a city called Oenaria, 
which they say is remarkably strong : for in the 
middle of it is a wide hill, stretching up to a height 
of thirty stades, and below wood of all kinds, and 
water. They say that the inhabitants, fearing lest 
there should be a tyrant, set over themselves those 
of the household slaves who were freed, and these 
rule over them, and every year they set up others 
of the same kind. 

95. In Cyme in Italy an underground chamber is 
shown apparently of the Sibyl, the reciter of the 
oracles, who they say was long-lived and remained 
a maiden, a native of Erythrae, but by some of 
those who live in Italy is said to come from Cyme, 
and by others called Melancraera. This place is said 
to be controlled by Leucanians. And they say that 
in those places about Cyme there is a river called 
Cetus, into which what is cast for a long time first 
grows a layer on top, and then becomes petrified. 
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is 96. 'AA/a/xeVet rw Su/JaptT^ (f>aal KaraoKtva- 
adrjvai IfidrLov toiovtov rfj TroXvreXeLa, ware rrpo- 
riOecrdat avro iirl AaKLvlco rrj 7ravrjyvpei rrjg "Hpa?, 
els rjv avfiTTOpevovraL 7rdvres 'iTaAtctrrat, twv re 
SeiKWfiivajv /zaAtora rravTcov eKelvo Oavfid^eoOat' 

20 ov cj)acrl Kvpcevcravra Aiovvaiov rov Trpea^vrepov 
dvoSoodai Y^apxifiovlois eKarov Kal eiKoai TaXdv- 
tojv. rjv S' avro fiev dXovpyeg, ra> Si fieyedei 

7T€VT€K(ltb€Kd7T7))(V } €KaT€pOj6eV §€ St€tXr}7TTO £aj- 

Slols ivvcfxMjpLizvois, dvcoOev fxiv Eoiicrots', KarcoOev 
Si Ylipoais' dvd jiioov Si rjv Zevs, "Hpa, Qifits, 

25 Adrjvd, 'Arro/iXwv, 'A<f>poSiTrj. irapa §' eKarepov 
iripas 'AA/a/xtV^s rjv, eKarepcoOev Si Hvfiapis. 

97. Uepl rrjv a/cpav rrjv ^Yarxvyiav (f>aolv ck tlvos 
tottov y iv a> avve^rj yevioOai, cos fivdoXoyovaiv, 
'Hpa/cAet Trpos ylyavras fidxrjVy peiv l^aypa ttoXvv 

30 Kai toiovtov tocrre Sta to fidpos rrjs dopirjs drrXovv 
etvat ttjv Kara rov tottov OdXaocrav. Xiyovat Si 
7ToXXaxov Trjg 'IraAtas 1 'HpaKXiovs etvat ttoXXol 
fivrjijiocrvva iv Tat? oSoTs as eKelvos eTropevdrj. rrepl 
Si UavSocrtav Trjs 'larrvyias tx vr l T °v Qeov SeiKvv- 
Tat, €<p a ovoevt empaTeov. 

838 b 98. "E(7Tt KOI 7T€pl CLKpaV 'laTTVyLGLV XldoS (XjLta- 

^tato?, ov viz* €K€tvov dpOevra fxeTareOrjvaL <f>aaiv 3 
acj> ivos Si SaKTvXov KiveloOai (Jvpb^e^rjKev . 

99- 'Ef rfj tlov ^Opxofi€VLCOv 7ToXet Trj iv Botaj- 
TotS" <f>avrjval <f)aaiv dXai7T€Ka 3 rjv kvvos Slcokovtos 
5 elcrSvvai els Tiva vrrovopLov, Kal tov kvvcl ovveio- 
Swat CLvrfj, Kal vXaKTOvvra rjxov fxiyav rroieiv 
(boavel evpvxoiptas twos VTrapxovcrrjs avra>' rovs 
Se KwrjyeTas evvotav Xafiovras SatfioviaVy dvap- 
prj^avras rrjv etaSvatv avvaiaat Kal avTOvs' I86vra$ 
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96. They say that a cloak was made for Alcimenes, 
the Sybarite, so expensive that it was produced at 
Lacinium at the festival of Hera, to which all Italiots 
come, and was admired more than anything else 
displayed there ; they say that Dionysius the Elder 
acquired it, and sold it to the Carthaginians for a 
hundred and twenty talents. It was purple, fifteen 
cubits in size, and on each side it was ornamented 
with embroidered figures, of Susa above, and of the 
Persians below ; in the centre were Zeus, Hera, 
Themis, Athene, Apollo and Aphrodite. At one 
extremity was Alcimenes, and on either side Sybaris. 

97. Near the promontory of Iapygia is a spot, in 
which it is alleged, so runs the legend, that the 
battle between Heracles and the giants took place ; 
from here flows such a stream of ichor that the 
sea cannot be navigated at the spot owing to the 
heaviness of the scent. They say that in many parts 
of Italy there are many memorials of Heracles on 
the roads over which he travelled. But about 
Pandosia in Iapygia footprints of the god are shown, 
upon which no one may walk. 

98. Also near the promontory of Iapygia is a stone 
large enough to load a wagon, which they say was 
lifted up and moved by him, and that too with one 
finger. 

99- In the city of Orchomenus in Boeotia thev say 
that a fox was seen, which, when pursued by a dog, 
dived into an underground passage, and that the 
dog dived in after it, and made a loud noise of bark- 
ing, as if it had found a wide open space ; the hunts- 
men, assuming some supernatural agency, broke 
down the entrance, and forced their way in as well ; 
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Se Sta tivcov ottcov eloepxojJievov eooo to (f>cos, 

10 evavvoTTTWs to, Aolttcl Oedoaodat, /cat iXdovrag 
dirayy elXai tols dpxovoiv, 

100. 'Ey rfj SapSot Tjj vrjoco KaTaoKevdcrfiaTa 
(fyaotv etvai els top 'EiXXrjVLKov rpoirov Sta/cet/zem 
tov apxalov, aAAa re tto AAa /cat kglAol /cat BoXovs 

15 Trepioaois tols pvOfxots Kare^eofidvovs* tovtovs 8* 
vtto 'IoAaou rov *I<f>Lf<Xeovs KaTaoKevaoBrjvat, ore 
tovs QeoiTtdSas tovs i£ 'Hpa/cAeou? TrapaXafitbv 
errXevoev els eKelvovs rovs tottovs eTTOiKrjOoov , cos 
Kara ovyyeveiav avTw tt)v 'Hpa/cAeous irpoo- 
TjKovras Sta to Trdorjs tt)s rrpos ioirepav Kvpiov 

20 f Hpa/cAea yeveoBai. avrr] Se r) vrjoos, ohs eoatev, 
eKaXetro fxev irporepov 'Ixvovoaa Sta to eox 7 }' 
fxarloOaL rrj Trepifxerpco ouotoVaTa dvdpeoTTLvep 
tXvei, evhaiixcxjv he /cat Trdpa^opos efJiTTpooOev Xe- 
yerat etvai' tov yap ^Apioraiov, ov </>aat yecop- 
yLKcoTaTov etvcu eVt ra>v ap^atojv , tovtov avrwv 

25 d'p£at fJivOoAoyovoiv, vtto fieydXwv opveoov efXTrpooOev 
/cat ttoXXwv KarexofjLevoov. vvv fiev ovv ovKeri 
(f>epet toiovtov ovSev Sta to KvpievOeloav vtto 
\\apxt)§ovloov eKKOTTrjvat rcavras tovs ^pT/crt/zous' 

els TTpOO<f>Opdv KCLpTTOVS, KGLL QdvdTOV T7JV fyfXLOLV 

tols eyxoopl'Ois rerdxOai, edv tls tcov tolovtojv tl 
dva<f)VTevrj . 

80 101. 'Ey pad tcov eiTTa vqocov tcov AloXov kclXov* 
puevcov, rj /caAetTat AtTrdpa, rd<j>ov elvai fivdoXo- 
yovoi, Trepl ov /cat aAAa fxev 7roAA<i /cat TepaTcbSrj 
Xeyovoi, tovto S' 6Vt ovk do<f)aXes eoTt TTpooeXOetv 
irpos eKeivov tov tottov rrjs vvktos, ovfJL(j>covovcnv 
839 a iijcLKoveadai yap rvfiTrdvcov /cat KVfjLpdXcov rjxov 
yeXcoTa Te /zero, Oopvfiov /cat KpordXcov evapycos- 
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but seeing by some openings that light was coming 
in they had a complete view of the whole, and went 
and reported it to the magistrates. 

100. In the island of Sardinia they say that there 
are many fine buildings arranged in the ancient Greek 
style, and among others domed buildings, carved with 
many shapes ; these are said to have been built by 
Iolaus the son of Iphicles,when he took the Thespians, 
descended from Heracles, and sailed to those parts 
to colonize them, on the grounds that they belonged 
to him by his kinship with Heracles, because Heracles 
was master of all the country towards the west. 
Apparently the island was originally called Ichnussa, 
because its circumference made a shape like a man's 
footstep (Greek tx vos )> anc ^ ^ 1S sa *d before this time 
to have been prosperous and fruitful ; for the legend 
was that Aristaeus. who, they say, was the most 
efficient husbandman in ancient times, ruled them, 
in a district previously full of many great birds. 
Now the island no longer bears anything, because 
the Carthaginians who got possession of it cut down 
all the fruits useful for food, and prescribed the 
penalty of death to the inhabitants, if any of them 
replanted them. 

101. In one of the seven islands called those of 
Aeolus, which is known as Lipara, runs a legend 
that there is a tomb, concerning which they tell 
many marvels ; among other things they agree that 
it is not safe to approach the place by night, for the 
sound of drums and cymbals can be heard, and dis- 
tinct laughter, with noise and the clapping of casta- 
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Xeyovot Se rt TepaTtoSeaTepov yeyovevai nepl to 
GTTrjXatov TTpd rjfiepag yap iyKotpbr]6rjvac Tiva ev 
avrw olvtopLevov, Kal tovtov vtto tcov oikztcov 
5 tprjToviievov e</>' rj fie pas Tpelg StareAecrat, rfj 8e 
rerdprr] evpeBevTa cog veKpov aTTOKoixioOrfvai vtto 

TCOV OLKeltOV €ig TOV LOLOV Ta<j)OV t KOI TCOV VOpu£,Q- 

fxevcov rvxdvra TrdvTWv e%ai<f>vr)g dvaoTfjvai, Kal 
OL7]yeto8aL rd /ca#' eavTOV avfiftefirjKOTa. tovto 
fiev ovv rjpuv (j)alverat fxvdcoSeorepov Sfitos /xeVrot 
10 e8et fxrj TTapaXnreLV dfjLvrjpLovevTov avro, tcov Trepl 

TOV TOTTOV eKeiVOV TYJV dvaypa<f)7)V TfOLOVf-teVOV. 

102. HepL T7]V KvfJL7]V TTjV €V 'iTaAta XlfJLVT] €GtIv 

rj TTpooayopevofievT) dopvog y avTrj /.teV, cog eoiKev, 
ovk €%ovad tl OavjjbaGTov 77ept/cetcr#at yap Xeyovot 

15 Trepl avTTjv X6(f>ovg kvkXco, to vipos ovk eXdaaovg 
Tptcov OTaolcov, Kal avTTjv etvai tco o^/xart kvkXo- 
Tepfjy to fidOog exovuav dvvTrepf3X7)TOv, eKetvo 8e 
Bavfxdcnov <j>atveTar VTrepKetptevcov yap avTjj ttvk- 
vcov 8ev8pcov y /cat Ttvtov ev avTrj KaTaK€KXtjj,evtov , 
ov8ev eOTtv I8etv cf>vXXov errl tov vSaTog £(J)€OT7]k6$ , 

20 aAA' ovtlq KaOapcoTaTov euTt to vScop couTe tovs 
Oecojxevovg Oavptd^etv. Trepl 8e ttjv aTrexovaav 
rjiretpov avTrjg ov ttoXv Oepptov vScop iroXXaxodev 
iK7TL7TT€L } Kal 6 TOTTog dirag KaXetTat Tlvpt(f)Xeye6wv . 
otl 8e ov8ev SttWarat dpveov avTrjV, ipev8og- oi yap 

25 Trapayevofxevot Xeyovat TrXrjdos tl kvkvcov iv avTrj 
ytveaOat. 

103. Oacrt Tag Hetp-qvovaag vrjaovg KetaOat fiev 
ev ttj s IraAt'a Trepl tov TropOpiOv erf avTrjs Trjg 
aKpaSy og /carat npo tov tt poTreir tco kotos tottov 
/cat oiaXapifidvovTog tois KoXirots tov Te rrepi- 

30 exovTa ttjv Kvfxrjv Kal tov StetA^oVa ttjv Hoaei- 
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nets. There is a still more remarkable story about 
the cave ; for someone once slept here drunk before 
dawn, and was sought for by his servants for three 
days, and on the fourth was found, and taken away 
for dead by the servants and put into his own tomb ; 
after receiving all the usual rites he suddenly arose 
and told all that had happened to him. This strikes 
us as more like legend ; but at the same time one 
must not pass over it without record, when making a 
catalogue of events on the spot. 

102. Near Cyme in Italy there is a lake called 
Aornos ; in itself it has no remarkable properties ; 
but they say that hills lie round it in a circle not 
less than three stades high, and that the lake itself 
is circular in shape, having an incredible depth. But 
this seems remarkable ; for though thick trees grow 
over it, and some even bend down to it, one can never 
see a leaf lying on the water, but the water is so 
clear that those who look into it are amazed. But 
on the land not far away from it hot water flows in 
many places, and the whole region is called Pyri- 
phlegethon. It is not true that no bird flies over it ; 
for those who have been there assert that there are 
a quantity of swans on it. 

103. They say that the islands of Seirenusae lie 
near Italy off the promontory itself near the strait, 
which lies in front of the place, and separates the 
strait which surrounds Cyme, and that which cuts 
off the promontory called Poseidonia ; on which 
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Scovlav Ka\ovfJL€V7]v ev co /cat vecos clvtlov ISpvrai, 

/Cat TLpiCOVTOU KCL0' V7T€pf}oXr}V V7T0 TCOV TtepiOlKLOV 

dvalais eTupLeXcos. aiv /cat ret dvo/xara pbvrjpiovevovTes 
klxXovoi tt}v puev YlapdevoTrrjv, rrjv Se AevKoxicav, 
35 ttjv Se rpLTTjv Alyeiav. 

104. Aeyerat Se fiera^v rrjg MevTopiKrjs /cat rfj$ 
839 b ^larpLavrjs opos rt eXvai to KaXovp^evov AeA^tov, • 

eypv X6tf)ov vi/jtjXov. eirl tovtov tov X6<j>ov orav 
dva/iaivcoGLv ol MevTopes ot eVi tov 'ASplov 
oIkovvtzs, a77o6ecopovaiv i cos eotKe, ra els tov 
Hovtov elairXeovTa rrXola, elvai Se /cat riva tottov 
b ev tols dvd fiecrov SLaoTrjpLaaLV, els ov dyopds 
Kotvrjs yivopLevrfs TrcoXetGdaL rrapd piev tcov €K tov 
Hovtov epLTropcov dvafiaivovTCOv rd Aea^Sta /cat 
Xta /cat Gaata, 77apa he tcov eK tov 'ASptou tovs 
KepKvpa'LKovs dficfropels . 

105. Oaai Se /cat tov "YoTpov peovTa eK tcov 
io 'UpKWLWv KaXovfievcov Spvpicov axL^eodaty KCLL Tfj 

fiev els tov Hovtov petv, Tjj Se. els tov 'ASplav 
eK^aXXeiv . arjfieLov Se ov \xovov ev tols vvv Katpots 
eu)pdKapLev t dXXd /cat eVi tcov dpyaLcov fidXXov, 
otov to, e/C€t clttXcotcl elvaL' /cat yap 'lacrova tov 
fxev elcnrXovv /cara ¥Lvaveas s tov Se eK tov Hovtov 

15 eKirXow Kara tov "IcTTpov TroLrjaaaOal cpauL' /cat 
cbepovaLV dXXa r€ TeKfirjpLa ovk oXlya, /cat /cai-d 
{lev ttjv )(copav ficopovs vrro tov 'Idaovos dva- 
Ketpievovs SecKvvovuLV , ev Se fita tcov vrjacov tcov 
ev tco 'ASpta, lepov ' ApTepiiSos vtto M^Setas ISpv- 
pievov. ert Se Xeyovacv cos ovk dv 7Tap€7rXevae ra? 

20 HXayKTas KaXovpievas, el per} eKeWev direTrXei. 
Kal ev Tjj AWaXelq Se vrjaco, Tjj Keipbevrj ev tco 
Tvppr]VLKco rreXdyei, dXXa re SeiKvvovai pbvqpbeca 
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stands a temple of the Sirens, and they are honoured 
very highly by the inhabitants with sacrifices punctu- 
ally. In remembrance of their names they call one 
Parthenope, one Leuconia, and a third Ligeia. 

104. There is said to be a mountain between 
Mentorice and Istriane called Delphium, having a 
high peak. When the Men tores who live near the 
Adriatic climb this peak they can apparently see 
ships sailing in the Pontus. There is a spot in the 
gap in the middle in which, when a common market 
is held, Lesbian, Chian and Thasian goods are bought 
from the merchants who come up from Pontus, and 
Corcyrean amphorae from those who come from the 
Adriatic. 

105. They say that the Ister flowing from the 
forests called Hercynian divides, and one part flows 
into the Pontus, and the other into the Adriatic. 
We can see proof not only at the present time, but 
still more in ancient days that the river at these 
points is not navigable ; for they say that Jason 
made his entry to the Pontus by the Cyanean rocks, 
but his exit by the Ister ; and they produce a con- 
siderable number of other proofs, and in particular 
they show altars in the district dedicated by Jason, 
and in one of the islands of the Adriatic a temple of 
Artemis built by Medea. They also say that he 
could not have sailed past the so-called Planktae, un- 
less he had journeyed from there. Also in the island 
of Aethaleia, which lies in the Tyrrhenian Sea, they 
show other memorials of the heroes, and one which 
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rcov dptarecDV Kal to eirl t&v ifjrj<j)CDV Se Xeyofievov 
rrapa yap rov alyiaXov ifrq^ovs cf>aalv elvac Trot- 
KiXas, ravras 8' ol "EAA^ves 1 ol rrjv vrjoov oIkovvtzs 

25 XeyovGL rrjv xpoiav Xafielv drro ra>v arXeyyiafidrtuv 
cov eiroiovvro aXeL^ofievov airo eKeivajv yap rd>v 
Xpovwv ovre irporepov iujpaadat fivBoXoyovai 
roiavras iprj(f>ov$ ovd* varepov eTTiyevofJievas. en 
8e rovrcDV <j>avepd)repa orjfjLeXa Xeyovcriv, on ov 
hta rcov HvfiTrXrjydScov eyevero 6 €KttXovs s civrop 

30 jo) 7Toir)rfj iv eKeivoLs rots tottois fidprvpt XP^" 
fievoi. rr)v yap Svaxepeiav rov klvBvvov €fi(/)avi- 
fovra Xeyeiv on ovk eon TraparrXevaaL rov roirov, 

dXXd 0 y ofiov irlvaKas re vecov Kal aoojxara <f>(x)ra>v 
KVfiad^ dXos <f>opeovoL rrvpos r oXooto OveXXai. 

sw&irepl jxev ovv ras Kvaveas ov Xeyerai irvp ava- 

7T€fJL7T€W, TTepl 8e TOV TTOpdflOV TOV SiaXaflfidvoVra 

rr)v YiiKtXlav, €</>' eKarepa Ketfievcov ra>v rov Trvpos 
dvacftvorjfidrajv, Kal rrjs t€ vt)gov avvex&s Kaco- 
6 fjLevrjs, Kal rov rrepl rr)v Alrvrjv pevpuaros rroXXaKts 
rrjv yjuapav eTTiSeSpafirjKoros . 

106. 'Ev Tdpavn evayl^eiv Kara nva$ xP° vovs 
<j>aalv 'ArpelSais Kal TvSelSais Kal Aia/a'Sai? Kal 
AaepriaSaiSj Kal ' AyafiefivoviSats Se x w P ls Ovalav 
emreXelv iv dXXrj rjfiepq 18 la, iv fj v6jjll(jlov elvai 

10 rat? yvvac^l p,r) yevoaodai rcov €KClvols dvofievcov. 
eon Se Kal 'A^iAAe'cus veoos Trap* avrols. Xeyerai 
he fierd to TrapaXafielv rovs Tapavrlvovs *H/>a- 
KXeiav rov rorrov KaXecaOaL ov vvv KaroLKovaiv, ev 
Se rots dvco xP® vol $ T & v y I(*>va)v Karexovrcov 
UXecov en Se eKetvcov efirrpoaBev vtto ra>v Tpcbov 

is rcov KaraoxovrcDv avrrjv Htyeiov (Lvofidadai. 
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is called the " Pebble " memorial ; for by the sea- 
shore they say that there are painted pebbles, and 
the Greeks who inhabit the island say that these 
derive their colour from the dirt removed by the 
scrapers when they oiled themselves ; they say that 
these pebbles were to be seen from that date and 
not before, nor were they found afterwards. But 
they quote even more convincing evidence than this, 
that the voyage out did not take place through the 
Symplegades, using the poet himself in that place 
as a witness. For in explaining the seriousness of 
the danger he says that it is impossible to sail past 
the place. 

The waves of the sea carry the timber of ships and the bodies 
of men all together, and so do the storms of destructive fire. a 

Now it is not said that fire issues from about the 
Cyaneae, but about the strait which divides Sicily 
(from Italy), where there are eruptions of fire on 
both sides of the strait, and the island burns continu- 
ously and the lava about Etna frequently flows over 
the district. 

106. At Tarentum it is said that at certain times 
sacrifices are offered to the spirits of the Atreidae, 
Tydidae, Aeacidae and Laertiadae, but that they 
offer sacrifice to the Agamemnonidae separately on 
another special day, upon which it is the custom for 
the women not to taste the victims sacrificed to them. 
They also possess Achilles' temple. It is also said 
that after the Tarentines took the place in which they 
now live it was called Heracleia, but in earlier time 
when the Ionians held it, Pleion ; even before this 
date it was called Sigeum by the Trojans, who 
possessed it. 

° Homer, Od. xii. 67. 
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107. Ilapa he toi$ HuvfiapiTais Xeyerai OtAo- 
kttjttjv TLfiaodat. KaToiKrjorai yap avrov €K Tpolas 
dvaKOfiioddvra ra KaXovfieva Mu/caAAa Trjs Kporco- 
viaTi8os 3 a <f>ao~iv arrexeiv ckcltov eiKoai arahicov, 
Kal dvadeivai laropovat rd ro£a rd 'Hpa/cAeia 

20 avrov els to tov 'AttoXXcovos tov dXiov. eKeidev 
he <f>aoi tovs Ys.poTcovid,Tas Kara rrjv eiriKpaTeiav 
dvadeivai avrd els to ' AttoXXloviov to Trap" avTOis* 
Xeyerai he koX reXevrrjaavra it<ei Keiadai avrov 
napd tov TTOTOLfiov rov Hvfiapiv, ftorjdrjaavTa 
'Pohlois tols fierd TXrj7ToXefiov els tovs €KeT 

25 toitovs a7Teve-)(deZoi Kal p^dyr]v avvdifjaai irpds tovs 
ivoiKovvTas tcov fiapfidpcov eKelvrjv ttjv yoopav. 

108. Uepl he ttjv 'IraXlav ttjv KaXovfievrjv Tap- 
yaplav, eyyvs MeTanovTiov, ^Adrjvas lepov elval 
<f>aaiv 'EXXrjvias, evda ra tov ^rreiov Xeyovoiv 

30 dvaKetodai opyava, a els tov hovpeiov lirirov 
€7TOL7}oeVj eKetvov ttjv eTrcovvfiiav emdevTos * (f>avra- 
^ofjLevrjv yap avTco ttjv 'Adrjvav Kara tov vttvov 
d£iovv dvadeivai r<z opyava, Kal hid tovto fipahv- 
Tepas TvyydvovTa Trjs dvaycoyrjs eiXeioBai ev rco 
tottco, fjirj hwdfievov eKirXevoar odev 'EAA^vias- 

35 'Adrjvas to lepov irpoaayopeveadai. 
840 b 109. AeyeTai rrepl tov ovofJ.a^Sfjievov Trjs i^avvlas 
tottov lepov elvai 'Adrjvas 'Adams' KaXovfievov, ev 
cp hrj ireXeKeis x a ^ K °vs kcli oirXa tcov Aiofirjhovs 
eraipcov Kal avrov dvaKeiodai. ev tovtco tco tottco 
& <f>aaiv elvai Kvvas 01 tovs d<j>iKVOvpievovs tcov 
'EiXXrjvcov ovk dhiKovaiv, dXXd oaivovoiv tboirep 
tovs GvvrjQeoTaTovs . irdvTes he ol Aawtot Kal 
ol TrXrjoioxcopoi avTois fieXaveifiovovai, Kal dvhpes 
Kal yvvaiKes, hid TavTrjv, cos eoiKe, ttjv afoiav. 
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107. It is said that Philoctetes is honoured among 
the Sybarites. For when he was brought back from 
Troy, he lived in a place called Macalla in the region 
of Croton, which they say is a hundred and twenty 
stades away, and they relate that he dedicated 
Heracles' bow and arrows at the temple of Apollo 
the sea god. There they say that the Crotoniates 
during their supremacy dedicated them at the 
Apollonium in their own district. It is also said 
that, when he died, he was buried there by the 
river Sybaris, after helping the Rhodians who 
landed at the spot with Tlepolemus, and joined 
battle with the barbarians, who dwelt in that part 
of the country. 

108. In Italy in the district called Gargaria, near 
Metapontum, they say that there is a temple of the 
Hellenian Athene, where the tools of Epeius are 
dedicated, which he made for the wooden horse, 
giving the goddess this name. For they say that 
Athene appeared to him in a dream, and demanded 
that he should dedicate the tools to her, and that, 
having delayed his setting out on this account, he 
was shut up in the place and unable to set out ; 
whence the temple of Hellenian Athene derived its 
name. 

109. In the region called Daunia there is said to 
be a temple of Athene called Achaean, in which are 
dedicated the bronze axes and the arms of Diomedes' 
companion and his own. In this place they say there 
are dogs which do no harm to any Greeks who 
come there, but fawn on them as though they were 
their dearest friends. But all the Daunians and their 
neighbours dress in black, both men and women, 
apparently for the following reason. The Trojan 
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ras yap TpcpdSas ras Xrj^detcras alxpaXcbrovs Kal 
10 els €K€lvov$ rovs rortovs a<f)LKOfJL€i>as y evXaf3r)6 } €taas 
fir) niKpas SovXelas rvywoiv vito rcov iv rats 
narptat TTpovrrapxovucjv rots *A^atots yvvatKtbv, 
Xeyerat ras vavs avra>v ifirrprjaat, tv a/xa \ikv rr)v 
7rpocrSoKa)fJL€V7]v SovXelav iK(f>vyojaiv y d/xa 8' ottojs 
/x€T* €K€lvcov fievetv dvayKaaOivrwv avvapyLooQ elvai 
15 KaTao"xu* aw tturou? avSpas. rrdvv he Kal ra> 
7TOLrjrfj KaXa>s 7T€<j)paaraL irepl avrwv eXKeat- 
tt€ttXovs yap Kal fiaBvKoXirovs KOLKeivas, <hs eotKev, 
ISetv tor iv. 

110. 'Ev ok rots UevKerlvois etvat <f>aatv \Apre- 
/xiSos lepov, iv to rrjv Siawo/xaayxeV?^ iv iKelvots 

20 rots roTTois x a ^ K V v eXtKa dvaKetaOat Xeyovaiv, 
exovvav eWypa/x/xa "Ato/x^S^s 'AprifuSi" fxvdo- 
Xoyetrat 8' iKelvov iXd(f>to irepl rov rpax^Xov 
ireptOetvat, rr)v 8k irept<f)vvat 3 Kal rovrov rov rponov 
evptoKo\ievr\v vtto *AyadoKXeovs varepov rod 
fiacrtXecos HtKeXtairwv els ro rov Aids lepov 
dvaredrjval cfyaotv. 

25 111. 'Ei> rfj aKpa rrjs HtKeXtas rfj KaXov^evrj 
UeXcopidot roaovrov yiveadat KpoKov, ware rrapd 
rtal /xev ra>v iv iKelvots rots rorrots KarotKovvrojv 
fJLTj yvajpl^eaOat 'EAA^a>^ irotov rl icrrt ro avBos, 
irrt he rrjs HeXcoptd8os d/xafas" KaraKOjjtt^etv /x€- 

30 ydXas rovs fiovXojJievovs , Kal Kara rrjv iaptvr)v 
a>pav ras arpcofxvas Kal ras VKrjvds eV KpoKov 
KaraoKevd^etv . 

112. Qrjalv etvat 6 YloXvKptros 6 ra TttKeXiKa 
yeypacfxhs iv Zirecrtv ev rtvt rorroj rrjs fxeaoyetov 
XtyLVtov rt k'xov oaov duTTtSos ro f nepl\ierpov ) rovro 

35 8' k'xet vSwp Stavyks /xev fiiKpto 8k OoXeptbrepov. 
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women who were taken prisoners and came to that 
district, in their anxiety to avoid bitter slavery at 
the hands of the women who belonged to the Greeks 
before in their own country, burned their ships ac- 
cording to the story, that they might at the same 
time escape the slavery which they expected, and 
that, joined with them as husbands, as they were 
compelled to remain, they might keep them. A 
very fine account of them is given by the poet ; for 
one can see that they were " long -robed " and 
" deep-bosomed." 

110. Among the Peucetini they say that there is 
a temple of Artemis, in which is dedicated what is 
called the bronze necklet, bearing the legend 
" Diomedes to Artemis." The story goes that he 
hung it about the neck of a deer, and that it grew 
there, and in this way being found later by Agatho- 
cles, king of the Siceliots, they say that it was 
dedicated at the temple of Zeus. 

111. On the promontory in Sicily called Pelorias 
there is said to be a crocus which grows so large 
that among some of the inhabitants of the district 
the Greeks do not know what kind of flower it is, 
but at Pelorias any who wish bring large wagons, 
and in the season of spring make beds and platforms 
out of the crocus. 

112. Polycritus, who wrote the Sicilian history, says 
in his story that in a certain part of the interior 
there is a little lake having a circumference of a 
shield, and this has water which is transparent, but 
the surface is somewhat ruffled. If anyone goes into 
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841 a els tovt ovv edv tls elafifj Xovoaodai xpeiav e^cov, 
av^erai els evpos, edv 8e Kal 8evTepos, 1 fia^Aov 
nXarvveraL' to 8e rrepas eojs els TrevTrjKovTa dv8pa>v 
V7To8oxr}v fiel^ov yevofievov Bievpvverai. erreihav 
oe tovtov tov dpidpudv Xdfir], Ik fiddovs rrdXiv 
6 dvoi8ovv eK^dXXeiv fierecopa rd acofiara tcov Xovo- 
pLevwv e£aj irrl to e8a<f>os' cos S* av tovto yevrjTat, 
els to dpxcuov rrdXiv <j^/xa tt)s irepip^eTpov Ka6- 
lararai, ov puovov 8' irrl dvOpcLrrajv tovto irepl 
avTO yiveTaiy aXXd Kal edv ti TeTpdnow elcrfii}, to 
avTo 7racr^et. 

io 113. 'Ey he Tjj eiTiKpaTela twv Kapxr}8ovuov 
<j>aolv opos elvai o /caAeircu Ovpdviov, 7TavTo8a7rrjs 
p,ev vXrjs yefiov, ttoXXols 8e hiaueTroiKiXpLevov av- 
deaiv, djGTe tovs crvvex^s tottovs eirl ttoXv fieTa- 
XafifidvovTas Trjs evcoblas avTov r)8iOTr]v Tivd tois 
ohoiiTopovoi TrpocrfidAAeiv ttjv dvaTrvorjv. rrpos 8r) 

15 TOVTOV TOV TOTTOV Kpr\VY]V iXcLLOV (fxiOlV elvai, TTJV 

8e oGfirjv k'xeiv Trjs KeSpov tois diroiTT LujicLoiv 
Sfiolav. 8eTv 8e <j>aai tov irpooiovTa rrpos olvttjv 
dyvov etvai, Kal tovtov ywofievov rrXelov dva- 
fiXv^eiv avTrjv to eXaiov, wcrTe dcr<j>aXws dpveodai. 
114. Oacri Kal TavTTjs Trjs Kprjvrjs rrXrjcrlov eXval 

20 Tiva TreTpav avTO(f)vrj 3 fieydXrjv tw fieyedei. Tavrrjv 
ovv XeyovaiVj erreiSdv piev y Oepos, <f>X6ya dva- 
Trepureiv rrvpos, x^ 1 ^^ 0 ^ ^ yevopbevov eK tov avTov 
tottov Kpovvov v8aTos dvappalveiv ovtw ifjvxpov 
wcrTe x i ® vl &vpif3aXA6pLevov p,rj8ev 8ia<j)epeiv. Kal 
tovto <f>aoiv ovk d7TOKpv(f)ov ov8e fiLKpov xpo vov 

25 <j)aiveaQai y aXXd to piev irvp dvievai tt\v depelav 
oArjv, to 8e v8ojp irdvTa tov ^et/xcuya. 

)15. AeyeTai 8e Kal rrepl tt)v tcov Hlvtcov Kal 
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it needing to wash, it increases in width, and if a 
second man goes in, it grows still broader. But the 
limit of its expansion is reached when it has received 
fifty men. But when it has received this number, it 
swells up from the bottom and casts up the bodies 
of the bathers high and dry on the land ; when this 
has occurred it reverts again to its original size in 
circumference. This does not occur merely in the 
case of men, but if a quadruped goes into it the same 
thing happens. 

113. In the empire of the Carthaginians they say 
that there is a mountain called Uranium, full of 
every kind of timber, and made beautiful by many- 
coloured flowers, so that a succession of places sharing 
the sweet scent over a large district gives a most 
delightful air to travellers. At this place they say 
that there is a spring of oil, which has a scent like 
the cuttings of cedar. But he who approaches it must 
be pure, and when this is the case the oil bubbles up 
more than before, so that it can be safely drawn off. 

114. They say that near this spring there is a 
natural rock, of vast size. When it is summer it 
sends up a flame of fire, but in winter a spring of water 
flows from the same source, so cold that, when com- 
pared with snow, its temperature is the same. They 
say that this is in no way concealed, nor happens for 
a short time, but that the fire rises all the summer 
time, and water all the winter. 

115. The story goes that in the district of Thrace 
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MatScov %cbpav KaXovfievrjv rrjs QpaKrjs Trorafxov 
riva etvat Ylovrov rrpoGayopevo\ievov y ev a> Kara- 
30 (fxEpevdai rivas Xi8ovs ol Kalovrai Kal rovvavrlov 
irdoxpVGi rols €K rwv ^vXojv avOpa^r piTTL^o^evoi 
yap oftevvvvrai ra^eajs, vhari he paivo\ievoi dva- 
XdfJi7TovGL /cat dvaurovai kolXXlov. 7Tapa7rXr}oLav 
Se do<f)dXrcp, orav Kalojvrai, /cat Trovqpav ovrws 
841 b oopsqv /cat Spt/xetav expvoiv toure firjSev ra>v 

€p7T€TO)V V7TO{JL€V€LV €V TO) TOTTCp KaLOjxdvOJV CLVTWV . 

116. Etmt Se <£acrt /cat tottov riva Trap* avrols 
ov XLav fUKp6v> dXX (bs dv eiKoul itov orahlojv, 
os <f>€p€t Kpi0d$ als ol [lev dv9pa)7roL xp&vrai, ol 

6 S* iTTTToi /cat floes ovk eOeXovotv avrds icrOletv, 
ouS' aAAo ovoev. dXX ouSe rcov vcbv ovhe rcov 
kvvwv ovhejila roXfia yevaaoOai rrjs Korrpov rcov 
dvOpcorrcov, olrives dv eK rcov KpiBoov rovrcov 
/xd£av cf)ayovT€s rj dprov dcfroSevtoGi, rw QvrjOKeiv. 

117. Ev Se TiKOTOVGdis rrjs QerraXlas <f>aolv 
io etvat Kp7]vloi6v rt fiiKpov, i£ ov pel roiovrov vhcop 

o ra fiev eXKrj teal OXdofiara raxecos vyieiva iroiei 
/cat rcov dvdpamajv /cat rcov vrro^vylcov , edv Se ns 
£vXov fjLTj TTavrdTTdGi avvrpltpas dXXd axlcras e/x- 
fidXrj, ov fjL<f>v erai /cat ndXiv eis to avro Ka6- 
torarat. 

15 118. ITept Se rrjv QpaKrjv rr)v vrrep 'A)Lt</>t7ToAtv 
<f>aol yiveaOal rt reparcoSes /cat dmcFrov rots fir) 
reOeafxevoLS - e^iovres yap ol rraiSes eK rcov Kcoficov 
Kal rcov iyyvs ^copt'ow eVt Orjpav rcov dpviBaploov 
Guvdrjpeveiv TrapaXafifldvovoL rovs UpaKas, Kal 
rovro ttoiovglv ovrcos . eVetSay TTpoeXdojGLv els 

20 tottov eTurrfieiov, KaXovGt rovs UpaKas dvofiaarl 
Ketcpay ores' ol §' orav aKovGOioi r<2)v TraLhojv rr\v 
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called the Sintian and Maedian there is a river called 
Pontus, which rolls down stones which burn and 
behave in the opposite way to embers made from 
wood ; for when the flame is fanned these stones are 
quickly quenched, but when soaked in water they 
light up and kindle finely. When they burn they have 
a smell like pitch, just as unpleasant and acrid, so that 
no reptile can stay in the place while they are burning. 

116. They also say that there is a district there, 
not very large, but somewhere about twenty stades, 
which bears the barley which men use, but horses and 
cattle will not eat it, nor will any other animal ; nor 
will any pigs nor dogs venture to touch the excrement 
of men who void after eating meal or bread made from 
this barley, because death follows. 

117. In Scotussae in Thessaly they say that there is 
a little spring, from which a kind of water flows, which 
quickly heals wounds and bruises both of men and 
beasts, but if one puts a log of wood into it without 
completely crushing it, but only breaking it in half, it 
grows again and returns to its original state. 

118. In Thrace above Amphipolis they say that 
there is a remarkable occurrence, which is incredible 
to those who have not seen it. For boys, coming out of 
the villages and places round to hunt small birds, take 
hawks with them, and behave as follows : when they 
have come to a suitable spot, they call the hawks 
addressing them by name ; when they hear the boys' 
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cj>wvr)v, TTapayivofievoL Karaoofiovcri rovs opviOas* 
ol hi SeSiores eKtivovs Kara^evyovatv etV rovg 
OdfJivovSj ottov avrovs ol TTcuSes £vXoi$ tvtttovtcs 
XafxfidvovoLV. o Se ndvTWV av tls fxaXiara 9avp,d- 

25 G€l€V ol }JL€V ydp UpCLKCS OTCLV aVTOL TlVa XdfiwOL 

twv opvlQwv, KarafidAXovcn roi$ d^pevovoiv, ol Se 
TTouSes drravrajv twv oXovtwv fiipos tl rots' Upa£iv 
drrohovres drripxovTai. 

119- Qavfxaarov 84 rt Kal napa rots 'Everois* 
cj>aol yiveoBai. irtl ydp tyjv x^? av o,vtwv ttoX- 
so XaKis koXolwv dvapidfjLrjTOV$ fxvpidSas itn^ipecrd ai 
Kal tov oltov avTwv oTreipdvTwv KaTavaXtoKCLV 
ots* Toys* 'Rverovs TTpo rod i<f>L7TTaodai fxiXAeiv inl 
rd [ledopta rrjs yrjs irpOTiQivai Swpa, ttolvtoSolttcov 
KapTtwv KarafidXXovTas wnlpjAara, wv idv fxev 

842 a yevo(x)VT(XL ol KoXoLOL, Ol>X V7T€pfiaLvoVGlV €7TL T7JV 

Xwpav avTwv, aAA' oioaow ol 'Evcrot on eoovrau 
iv elprjvrj- idv Se (jltj yevowvTat, covet TroXepilwv 
€<f>ooov avrois ywofiivrjv ovrco irpooooKwoiv. 
£ 120. 'Ei^ Se rfj XaA/ctSt/c^ rfj inl Qpd.Kr)$ ttXtj- 
gLov *OXvv6ov <f>aolv elvai KavOapcbXeOpov dvo/xa- 
^ofjLtvov tottov, paKpw puei^ova to pbiyeOos dXw, els 

OV TWV [JL€V dXXwV t^WWV OTO.V TL d^LKTJTaL, TTaXiV 

aTripxeraLy twv Se Kavddpcov twv iXBovTwv ovoels, 
10 aAAa kvkXw rrepuovTes to xa>ptW Xljjlw TtXevTwow. 

121. y Ev 8e KvkXwi/jl rots* Qpa^l KprjvlSiov Iotiv 
iiowp €.x ov ° T fi l JL * v ^ l l J€l KaQapov Kal Siacfraves Kal 
rots* aAAots 1 SfxoLov, otov Se ttlt] ti t>wov i£ avTOv, 
irapaxprjpLCL oia<j>6eipeTai. 

122. Oacri he Kal iv tj) KpaoTWvta 7rapa ttjv 
BtcraArtop' ^ajpay tovs dXioKOfxivovg Xaywg Svo 
7]7TaTa ex eLV > KaL r ^ 7TOV Twa etvai ooov trXed piatov 9 
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voices, they swoop down on the birds. The birds fly 
in terror into the bushes, where the boys catch them 
by knocking them down with sticks. But there is one 
most remarkable feature in this ; when the hawks 
themselves catch any of the birds, they throw them 
down to the hunters, and the boys after giving a por- 
tion of all that is caught to the hawks go home. 

119- They relate a remarkable occurrence among 
the Heneti ; for countless thousands of jackdaws come 
to their country and consume their grain, when they 
have sown it ; before they are about to fly over there 
the Heneti put out gifts for the birds on their boun- 
daries, putting down seeds of all kinds of fruits ; if the 
jackdaws taste these, they do not pass over the border 
into their country, and the Heneti know that they 
will be in peace ; but if they do not taste them, they 
expect as it were an invasion of the enemy. 

120. In Thracian Chalcidice near Olynthus they 
say that there is a place called Cantharolethros, a little 
larger in size than a threshing-floor ; when any other 
animal comes to it, it immediately retires, but none of 
the cantharus beetles do so, but wheeling round and 
round the place die of hunger. 

121. Among the Cyclopes in Thrace there is a small 
spring with water which is clear and transparent to 
look at, and just like other water, but, when any 
animal drinks of it, it immediately dies. 

122. They say that in Crastonia near the country of 
the Bisaltae hares which are caught have two livers, 
and that there is a place there about an acre in extent, 
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els ov 6 tl av elaeXOrj ^cpov aTToOvrfcrKei. €&tl Se 
/cat dXXo avrodi lepov Alovvgov fjueya Kal KaX6v } iv 
20 & Trjs eoprfjs /cat Trjs dvcriag ovcrrjs Xeyerai, orav 
fiev 6 Beds ev€T7]pLav iiiXkrj ttolclv, iiTL^alv^adaL 
fxiya aiXas Trvpos, /cat rovro irdvTas opav tovs 

7T€pl TO T€fJL€VO$ OiaTpLfioVTCLS > OTO.V 8' aKapTTlCLV, 
{JLTj (j)aLV€o9aL TOVTO TO <f)(x)$ , aAAct O KOTOS €7T€)(€LV 

top tottov a)a7T€p /cat Tas aAAa? VVKTOLS. 
25 123. 'Ev "HAtSt XiyovoLv etval ti ot/ay/ia ara- 
Stouff air£x ov oktoj fidXiGTa Trjs TroXecos, els o 
Tideaai tols Alovvolols XefirjTas ^aA/cous - Tpets 

K€VOV$. TOVTO 8k 7TOLrjoaVT€S TTCLpOLKOiXoVO'L TCOV 'EA~ 

Xrjvtov tlov iTTiSrjfjLOvvTCOV tov f3ovX6fji€vov €^€racrat 
tcl dyyeta /cat tov olkov KaTaa^payi^udai Tas 
30 dvpas. Kal eVetSav fxeXXcoaiv dvoiyeLv, imSeltjav- 

T€S TOLS TToXlTaiS KOI TOLS £ivOLS TCLS OcfrpayLOCLS, 

ovtlos dvolyovoLv. ol S* elcreXdovres evploKOVcn 
tovs pLev XefirjTas olvov TrX-qpeLs, to 8k eoacfros /cat 

TOVS TOLXOVS VyL€LS, (JJGT€ fJL7]0€fJLLGLV €LVCLL V7TOlfj 1<XV 

Xafielv cbs Teyyr) tlvl KaTaoKevdtpvoLv '. etvat Se 
35 ^aat irap* avTols Kal Iktlvovs* ol rrapd fxkv tlov 
842 b §ta Trjs dyopds ra Kpea <j>epovTwv dpna^ovGL, tlov 

8k UpoOvTLOV OVX dlTTOVTGLL . 

124. 'Ei> Koptovela 8k Trjs Botcurta? Aeyerat tovs 
da7rdX(XKas ra £<pa fxf] 8vvaa9aL tjjv /atjS' opvGG€LV 

5 tt)v yrjv i Trjs XoLirfjs Botcurtas 1 ttoXv irXrjdos ixovcrrjs. 

125. 'Ey Aovaots 8k Trjs 'A/D/caSta? Kprjvrjv elval 
TLvd (fxiGLV, iv fj ^epcratot pbves ylvovraL Kal koXvjjl- 
fitooL, Tr)v Statrav iv eKelvrj 7tolov[1€vol. Aeycrat S' 
avTO tovto Kal iv AapbijjdKcp etvaL. 

10 126. 'Ev 8e KpdwcovL Trjs QeTTaXlas <f>aol 8vo 
KopaKas etvaL fxovovs iv Trj ttoXzi. ovtol OTav 
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into which if any animal enters it dies. There is also 
there a fine large temple of Dionysus, in which when 
a sacrifice and feast takes place, should the god intend 
to give a good season, it is said that a huge flame of 
fire appears and that all who go to the sacred enclosure 
see this, but when the season is going to be very bad, 
this light does not appear, but darkness covers the 
place, just as on other nights. 

123. In Elis they say there is a building about eight 
stades from the city into which at the Dionysia they 
place three empty bronze cauldrons. When they have 
done this they call upon any of the visiting Greeks who 
wishes to examine the vessels, and seal up the doors 
of the house. When they are going to open it, they 
show the seals to citizens and strangers, and then 
open it. Those that go in find the cauldrons full of 
wine, but the ceiling and walls intact, so that there 
is no suspicion that they effect it by any artifice. 
They also say that there are kites among them which 
seize pieces of meat from those who are carrying them 
through the market-place ; but they do not touch those 
which are offerings to the gods. 

124. In Coroneia in Boeotia it is said that the moles 
cannot live, nor dig in the earth, though the rest of 
Boeotia has many of them. 

1 25. At Lusi in Arcadia they say there is a spring in 
which there are land mice ; they dive and live in it. 
The same thing is said to occur at Lampsacus. 

1 26. At Crannon in Thessaly they say that there are 
only two ravens in the city. After they have nested 
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842 b 4 

€KVeOTT€VGO)GLV , eaVTOVS ftiv, COS €OLK€V, €KT07tI- 

t ) ovoiv ) erepovs Se roaovrovs tcov i£ avTCov ye- 

VO^lvCOV GLTToXeLTTOVGLV. 

127. 'Ev Se 5 'AttoXAcovlcl rfj 7rXrjc7L0V KeipLevrj ttjs 
15 rtov * ArrXavTivcov xwpas cf>aal yiyveodai da<f>aXrov 

SpVKTTjV Kal TTlOOaV > TOV aVTOV TpOTTOV €K TTfS yfjS 

dva7Trj8toaav tols vSaatv, ov8ev Siacfrepovaav rfjs 
MaKeSoviKfjs, fieXavrepav Se Kal iro.yyripo.v 7Te<f>v- 
Kevai iKetvrjs. ov iroppco Se tovtov tov x° ) P L0V 

20 TTvp earl fccuofievov iravra tov xpovov, cos (f>aolv ol 
KaroiKovvTts irepl Tr)v x^P av iKeLvrjv. 6 Se kguo- 
jjievos tottos iarlv ov ttoXvs, cbs eoiKev, aAA' ooov 
(jLaXcara rrevTaKXivov to pueyedos. o£ei Se decov 
Kal crrvnT-qpLOLS, Kal 7T€<f>VKe irepl avrov iroa T€ 
fiadela, o Kal Oavfido-ecev dv tls fJudXiara, Kal 

25 SeVSpa (xeydXa, ovk direxovra tov 7TVpd$ TTTjX^S 
Teooapas. KaUrat Se ovvextos irepl AvKtav Kal 
MeyaA^y ttoXiv Trjv iv HeXoTTovvqaw . 

128. Aeyerat Se Kal iv 'IXXvptols tiktclv tol 
PooKTjfjLara Si? tov ivcavTod, Kal tol TrXeXaTa 
8i8v(jlotok€iv 3 Kal 77oAAa Se reels' rj Teooapas 

so ipL^ovs t{kt€LVj evia Se Kal tt€vt€ Kal TrXelovs, en 
Se ydXaKTOS dcf>Uvai pahicos TpLa rjfJLtxoa. Xiyovot 
Se Kal tcls dXeKTopi8as ox>x coairep napa rots* 
aXXots a7Ta£ tlkt€lv 3 dXXd Si? rj Tpls Trjs ^/xepa?. 

129. Aeyerat 8k Kal iv Tlaiovta tovs fiovs tovs 
dyplovs ttoXv fieytOTovs olttolvtcov tcov iv toi$ Xol- 

85 ttols edveaL yiyveadai, Kal ra Ktpara avTcov xa>/>eii> 
Teooapas X° as > ivlcov Se Kal TrXelov. 

843 a 130. Ilepi Se tov 7Top9[iov Trjs HtKeXtas Kal 

aAAot fiev 7tX€lovs yeypdcpaoL, Kal ovtos 84 <f>r](ji 
o-vfxf3atv€iv TeparcuSes". €K yap tov TvpprjviKov 
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apparently they migrate, and leave behind just the 
same number of the young birds they hatch. 

127. At Apollonia, which lies near to the country of 
the Atlantini, they say that bitumen and pitch is 
buried, and springs up out of the earth in the same 
way as water, in no way different from that in Mace- 
donia, except that it is blacker and thicker. Not far 
from this spot is a fire which burns perpetually, as 
those who live in the district testify. The burning 
place is apparently not large, about enough to give 
room for five couches. It smells of sulphur and vitriol, 
and round it grows thick grass, which is a most sur- 
prising fact, and there are huge trees not more than 
four cubits away from the fire. There is also continu- 
ous burning in Lycia and near Megalopolis in the 
Peloponnese. 

128. Cattle in Illyria are said to breed twice during 
the year, and most commonly of all to have twins, and 
that goats often bear three or four, and some five or 
even more ; they readily yield a gallon of milk. They 
also say that hens do not lay once a day, as they do 
elsewhere, but two or three times. 

129- It is also said in Paeonia that the wild bulls are 
bigger than in any of the other races, and that their 
horns will hold two gallons, and some of them even 
more. 

130. About the Sicilian strait many others have 
written, and this author says that a marvellous thing 
happens. For the waves from the Tyrrhenian Sea 
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43a 

7reXdyovs 77oAAa) potato (f>€pojx€vov tov kAvScovol 
5 77 poo fidXAeiv 7T/)o? dficfroTepa rd dKpcorrjpta, to fxkv 
rfjs YiiKtALas, to Se rrjs ^IraXtag, to irpooayoptvo- 
fievov 'Prjyiov, kqI <f>€p6ji€Vov €K jieyaXov ireXdyovs 
els arevov vvyKXeUadai, tovtov Se ytvojxevov KVjxa 
fierecopov alpziv avv 77oAA<£> fipofjia) irrl irdw ttoXvv 
tottov rrjs dvco <f>opas, ajore rols jiaKpdv drrixovGL 
10 vvvotttov etvat tov fjLerecopLonov, ov\ o/xotov <f>awo- 
fxevov BaXdaarjs dvacf>opa, XevKov Se Kal d^pcoSeg, 
77 apaTrXf) a tov Se toi$ avpjxois rots yivofxivois iv 
rots dvvTTepfiXrjTOLs x €L H'^ >CJl " Kai ^rore jikv dXXij- 

XoiS CrVlA7TL7TT€LV €7T* dfA<f)OT€pCOV TO)V aKpaJT7jplojV 

tovs kXvSodvcls, Kal iToieiv ovyK.Xvofx6v duiOTOv jxkv 
15 hirjyelaOai, dvvTTOjJiovrjTov Se rfj oi/j€l BedoaaOaf 
ttot€ Sk huaTajiivovs £k rrjs 77009 dXXtfXovs ovp- 
pd^ecos ovtoj fiadeiav Kal c/yptKcvSr) rr)v diroifjiv 
7TOL€iv tols dvdyKrjs Oeaj/JLevois , a)GT€ 7toXAovs 
[xev fxrj Kparelv eavrcov, dXXd 7TL7TT€iv VKorovjiivovs 
V7TO Seous". iTretSdv Se Trpooirevov to KVfia 7rpds 

20 07TOT€pOVOVV TO)V TOTTCOV Kal fJL€T€COpiGr8€V €OJ$ TCJV 

aKpcov ttoXlv els rr)v viroppdovaav OdXaaoav Kar- 
evexOfis Tore Srj TrdXiv avv ttoAAlo /jlev fipvxrjdnw 
fieydXats 8e Kal Ta^etats" Sivats rr)v BdXaooav 
dva^eiv Kal jjLereojplt ) €o8ai KVKOJfxdvrjV €K ftvdwv, 
25 TravroSaTrds Se xpoas 1 fxeTaXXdoaeLV' irork fikv yap 
^o<f>epdv, 770T6 Se Kvavrjv, iroXAaKis Se Trop<f>vpi- 
^ovaav Sta^atveaOaL. tov Se opofiov Kal to firfKos 

aVTTjSy GTL 0€ 7TpO£ TOVTOIS TTJV dvdppOiaV s OVO€ 

aKoveiv ovSev ipireTov ov6* opav VTTOjxiveiv , <f>evy€tv 
oe udvTa irpos ras V7TOK€LfA€va$ VTrcopetag. Xrjyov- 
30 tos" Se tou kXvScovos ras Stvag fierewpovs <f>ip€cr6ai 
TTOLKiXas ovtoj Ta$ dvaoTpo<f>as Troiov^ivas, ware 
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are borne with much surge to both the promontories, 
the one on the Sicilian side and the other on the Italian 
side called Rhegium, and being carried from the great 
sea into a narrow one are compressed. When this 
happens the wave is carried high in the air with a loud 
noise over a wide space upwards, so that, when hurled 
high in the air, it can be seen by those who are a long 
way off, not like the high travel of the sea but white 
and foamy, and like the tracks which are made by 
\iolent storms. Sometimes the waves crash against 
each other on both promontories and come together 
with a crash impossible to describe, and unbearable to 
look at ; and sometimes, when they have parted after 
dashing against each other, so deep and terrifying is 
the appearance to those who are forced to see it that 
many cannot control themselves, but grow dizzy and 
fall down from fear. But when the wave falling on 
either of the spots, and flung as high as the promon- 
tories, dashes back again into the sea flowing below, 
with a vast roar and with huge swift eddies the sea boils 
up and is hurled high, seething from the depths and 
changing to every kind of colour ; sometimes it appears 
black and sometimes blue, and then again purple. No 
beast can bear either to hear or to see the race and 
length of it, and in addition to this the upward flow, 
but all flee to the foot of the mountain. When the 
wave ceases, the eddies are carried up into the air 
and make such varied whirlings that the movements 
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843 a 

So/cetV TTpr\orr\pojv rj tivojv aXXaiv fieydXojv o<f>ea>v 
a7T€cpdfxarc rrapofioiovs ras Kivqaeis aTroreXeTv. 
843 b 131. Oacru/ olKoSofMovvrcov 'Adrjvaitov to rrjs 
AtffjLTjTpos lepov rrjs ev 'EAevcrtVi ire piexo\iivr\v 
arijXrjv Trirpats evpeQrjvai x a ^ K W> e V V s eVeye- 
ypairro " Arj'CoTrrjs rohe orrjfMa y " rjv ol jjl€V Xiyovai 
Movcratov elvai yvvaiKa i rives TpcnroXefMov 
5 fJLrjripa yevio9cu. 

132. 'Er fjita tojv AloXov Trpoaayopevofidvwv 
vqacov 7tXt)96s rl (ftam yeveaOat (/>olvlkojv, oOev 
teal ^olvlkcoSt] KaXeiadat. ovk av ovv etrj to 
Xeyofxevov vtto KaXXtaOevovs dXrjdes, on diro 
QoivIkcqv rrjs Hvplas tojv rrjv irapaXlav olkovv- 
10 tojv to <f>vrov I'AajSc rrjv tt poorjy f o piav \ aXXa 
kqX avrovs rovs Qowikcls vtto tojv 'EXXrjvojv 
<f>aoi rives [fioiviKas] Trpoaayopevdrjvai Sia to 
Trpojrovs irXeovras rrjv OdXaaaav, fj av diro- 
fiairjcrav, jrdvras aTTOKr elveiv /cat <f>oveveiv. koI 
Kara yXtoooav §' earl rrjv Yleppaifiojv to alfid^ai 
<f>oivi£ai. 

15 133. Trjs KaXovfjL€vr]s AlviaKrjs ^copa? rrepl rrjv 
Svo}jLa^o}jL€vrjv tx FTTarrjv Xeyerai 7raAaia ris crrfjXrj 
evpedrjvai, rjv ol Aividves rivos rjv elhivai fiovXo- 
fjievoL, exovoav eTTiypa^rjv dpxaiois ypdfJLfjLaaiVy 
aTreoreiXav els ' AOfjvas nvas KOjii^ovras avrrjv. 

20 7Top€VO[jL€Vcov §€ Std rrjs TZoLOJTias, Kai rim tojv 
£4vojv virep rrjs aTTohrjfilas dvaKoivovfievcov , Xeye- 
rai avrovs eloaxSrjvai els to KaXovfievov 'Ict/xtJ- 
viov ev Qrjfiats' eKeiOev yap /xaAiora av evpedrjvai 
rrjv tojv ypajjifidrajv emypafyriv, Xeyovres elvai riva 
dvaOrffiara dfioiovs exovra rovs pvdjxovs tojv 

25 ypafjbfJLarojv ap^ata. oOev avrovs </>aaiv diro tojv 
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look like the coils of sea-serpents, or some other 
huge snakes. 

131. They say that while the Athenians were 
building the temple of Demeter at Eleusis, a brazen 
pillar was found surrounded by stones, upon which 
was inscribed " This is the tomb of Deiope," whom 
some say was the wife of Musaeus, and others the 
mother of Triptolemus. 

132. In one of the islands called Aeolian they say 
that there are a number of date-palms, whence it 
is called " Phoenicodes." The statement of Calli- 
sthenes cannot be true, that the plant took its name 
from the Phoenicians of Syria, who inhabit the sea 
coast. But some say that the Phoenicians were so- 
called by the Greeks because they were the first to 
sail the sea, and killed and murdered everyone at the 
point at which they disembarked : for in the language 
of the Perrhachi to shed blood is " phoenixai." 

133. In the country called Aeniac, in that part 
called Hypate, an ancient pillar is said to have been 
found ; as it bore an inscription in archaic characters 
of which the Aenianes wished to know the origin, they 
sent messengers to Athens to take it there. But as 
they were travelling through Boeotia, and discussing 
their journey from home with some strangers, it is said 
that they were escorted into the so-called Ismenium 
in Thebes. For they were told that the inscription 
was most likely to be deciphered there, as they pos- 
sessed certain offerings having ancient letters similar 
in form. There having discovered what they were 
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843b r , y * . , 

yvcopc^ofxevcov tt)v evpeotv Troirjoap^evovs rcov cm- 

^rjrovpiivajv, avaypdipai tovgo€ rovs gtixovs* 

'HpaKXirjs t€}jl€vlgg€ Kvdrjpa <&€po€<f>adGorj i 
Trjpvoveajs 1 dyiXas iXdwv r)o* 'EpvBeiav dytov. 
ras fx' 2 iodpiaoGe ttoOoj Tlaat^aecrcra Bed. 
30 rfjoe Si pioc tckvw ra> 8' 'EpvSovra 3 Sdpcap 
vvpL<f>oyevr)s 'Epvdrj- Sr) roS' eScu/ca irihov 
pivapLocrvvov cj>iXias 3 <f>r}ya> vtto OKiepa. 

844 a tovto) ray €7TiypdpLpLari iTrexcbprjoe Kal 6 tottos 

€K€LVO$ 'EpvdoS KaXoVpi€VOS } Kdl OTl €K€l8eV TCtS" 

fiovs Kal ovk i£ *Epv6eias rjyayev ovSe yap iv rots 
Kara Aifivrjv Kal 'Ifi-qplav tottols ovoapiod to ovopid 
5 (fyaai XiyeoQ ai rrjs ^Epvdetag. 

134. Trjs Se Aifivrjs iv ^Itvktj rfj KaXovpiivrj, fj 
K€trat puivy ws Xiyovoiv, iv ra> koXttoj to> pLeratjv 
'EppLalas Kal rrjs "Ittttov aKpas, iiriKtiva Si Kap- 
XrjSovos d)s orahiovs SiaKoGiovs (rj Kal irporepov 

10 KTiGdr)vai Xiyerai vtto Qolvlkcov avrrjs rrjs Kap- 
X^Sovos ereoL SiaKOGiois oySorjKovTa hrrdy ojs 
avayiyparrrai iv rats QoivikikoZs loroplais), yi- 
veodal (f>aoiv d'Xas dpvKrovs, €7rl rpeis opyvids to 
fiddos, rfj oifjet, XevKovs Kal ov OTepeovs, aAA' 
opuoLovs tw yXioxpoTaTtp yXoiw' Kal otov dv- 

15 evexO&oiv els t6v -qXiov, aTTOGTepeovoBai Kal yt- 
v€G0ac opiolovs to) Ylaplcp Xldcp. yXvcfxsodai Se i£ 
avTwv Xiyovoi ^cpota Kal dXXa GKevrj. 

135. ToU? 7TpO)T0VS TWV QoLVlKOJV €7U TapTTJG- 

gov irXevGavras Xiyerai togovtov dpyvptov dvri- 
<f>opTLGao9aiy eXaiov Kal dXXov vavrtKov pcoTrov 
20 eiGayayovras , wgt€ pLrjKiri €X €lv ovvaG0ai pLrjre 
i7noii;aodai tov dpyvpov, aAA' dvayKaGd-qvat drro- 
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seeking from the known letters they transcribed the 
following lines : 

I Heracles dedicated a sacred grove to Cythera Perse- 
phassa, 

when I was driving the flocks of Geryon and Erythea. 
The goddess Persephassa subdued me with desire for her. 
Here my newly wed Erythe brought forth a son Erython ; 

then I gave her the plain in memory of our love under a 

shady beech-tree. 

The place called Erythus answered to this inscription 
and also the fact that he brought the cows from there, 
and not from Erytheia ; for they say that the name 
Erytheia does not occur in the districts of Libya and 
Iberia. 

134. In that part of Libya called Ityce, which lies, 
as they say, in the gulf between the promontories 
of Hermaeum and Hippus opposite Carthage at a 
distance of about 200 stades (which was said to have 
been founded by Phoenicians two hundred and eighty- 
seven years before Carthage itself, as is recorded in 
the Phoenician histories) they say there is salt buried 
at a depth of three fathoms, white in appearance but 
not hard, but like very sticky gum ; when it is brought 
out into the sun, it hardens and becomes like Parian 
marble. They say that small figures and other ob- 
jects are carved out of it. 

135. It is said that the first Phoenicians who sailed 
to Tartessus took away so much silver as cargo, 
carrying there olive-oil and other petty wares, that no 
one could keep or receive the silver, but that on sailing 



1 Tr]pvov€Las B. 8 ras 8' B. * *EpvOov tc B. 
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TrAeovras' e/c rcoy tottcov ra re aAAa iravra 
dpyvpd ots expcovTo /caraovceuacracr&xt, /cat St) /cat 
ras* dyKvpas rrdoas. 

136. Aeyoucrt rozi? OotVt/cas 1 rot's- KarotKovvras 

25 ra TaSetpa KaXovfieva, e£a> irXeovras 'HpaKXeicov 
orf]X(x>v aTTrjXtajTT] dvepLO) r^iipas rerrapas, irapa- 
ylv eoQai ets rivas ronovs eprjfxovs, dpvov /cat 
<f)VKovs TrXrjpeis, ovs orav fiev dfjLTrcons fj p<r} 
fiaTTTi^eodai, orav 8e TrXrjpLp,vpa y KaraKXv ^ecr dac y 
ecf> y Sv evpLoKeaOai vrrepfidXXov Bvvvcdv ttXt}6os, /cat 

30 rots' [LeyeQeaiv diriorov /cat Tots' 7ra^eatv, orav 
irroKelXcoGLV ovs rapixevovres /cat avvnOevres els 
dyyela hiaKOjxl^ovoiv els Kap^SoVa. wv Kap- 
X^SoVtot pLOvojv ov iroiovvrai rrjv e^ayajyrjv, dXXd 
§ta TTjv dperrjv rjv e'xovat Kara rrjv fipwoiv avrol 

35 KaravaXloKovGiv . 
844 b 137. 'Ey rfj YlrjSaoLa rrjs Kaptas 1 QvoLa ra> Att 
ovvreXelraij ev fj irepmovoiv alyd riva, irepl rjv 
Oavfiaarov rt <f>aai yiyveoQai. paSl^ovaa yap e/c 
U7]Sdaa)v crraBlovs efihojxrjKovra St' oxXov ttoXXov 
rod Bewpovvros ovre Starapdrrerac Kara rrjv 
5 rropetav ovr eKrpeixerai ryjs 68ov, BeSepLevrj 8e 
axoLvico irpoiTopever at rod rrjv lepcoovvrjv exovros. 
Oavfiaorov 8' earl /cat to Svo KopaKas elvac Sta 
reXovs 7repl ro rod Atos" lepov, dXXov 8e paqheva 
npooievai irpos rov rorrov, Kal rov erepov avrcov 
exeiv ro irpooQev rov rpaxtfXov XevKov. 

138. 'Ey 'IAAuptots 1 Se rots 'ApStatots 1 KaXov- 

io pLevois, Trapd ra /x€#dp ta rwv Avraptarcov /ca/cetVa>v, 
cf>aoiv opos elvat piiya, rovrov 8e TrXrjGlov dyKOS, 
S9ev vhojp dvaTTTjhdvy ov iraaav wpav dXXd rov 
rjpos, rroXv rco TrXrjOei, o Xapufidvovres ras fiev 
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away from the district they had to make all their 
other vessels of silver, and even all their anchors. 

136. They say that Phoenicians who live in what is 
called Gades, on sailing outside the Pillars of Heracles 
with an east wind for four days, came to some desert 
lands, full of rushes and seaweed, which were not 
submerged when the tide ebbed, but were covered 
when the tide was full, upon which were found a 
quantity of tunny-fish, of incredible size and weight 
when brought to shore ; pickling these and putting 
them into j ars they brought them to Carthage. These 
alone the Carthaginians do not export, but owing to 
their value as food they consume them themselves. 

137. In Pedasia in Caria sacrifices are offered to 
Zeus, in which they take a she-goat in procession, 
concerning which a marvel is related. For, when 
walking seventy stades from the Pedasi through a 
large crowd of watchers, it is not disturbed on its 
journey, nor does it turn out of the road, but tied 
with a rope it walks in front of the man who is con- 
ducting the sacrifice. There is also a wonderful thing, 
in that there are two ravens always about the temple 
of Zeus, and that no other approaches the spot, and 
that one of them has a white patch in the front of its 
neck. 

138. Among the Illyrians who are called Ardiaeans 
along the boundary between them and the Autari- 
atae, they say there is a high mountain, and near to it 
a glen from which the water rises, not at all seasons 
but in the spring, in considerable quantity, which they 
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rjfiepas iv tco OTeyvco <f>v\drT0VGi, Tas Se vvktols 
els ttjv aWplav Tideaot. Kal rrevTe tj If rjfjiepas 

15 tovto TTOirjodvrcDV avTcov 7Tr}yvvraL to vStop, Kal 
ylverai koXXlgtov dXas, o eveKev tcov fiooKrjpLaTLov 
fidXtara SiaTrjpovoiv ov yap elodyovTai 7rpos au- 
tovs aXes hid to k<xtoik€xv uoppco avTovs OaXdoGrjs 
Kal etvai avTovs dfiiKTOvs. 7Tp6s ovv to, $ooKr\\LaTa 

20 TrXeiGTrjv avTOV XP^ 1(XV ^X 0V(TLV ' dXl^ovoi yap avTa 
Sis tov ivtavTOV. iav Se fir) TTOirjotooi tovto, 
ovpfiaivei avTols anoXXvoQai rd irXeloTa tcov 

fioOKrjfJLdTCDV. 

ISQ. y EiV "Apyei Se cbaot ylveaBai aKpiSos ti 
yevos o /caAetTat OKopTnojidxov. otov yap tSrj 
25 ra^tara oKoprtLov, dvOLoTaTai auTar cbaavTCos Se 

Kal 6 GK0p7TL0S eKelvTf , Kal KVkXcO TTepUOVOa TpL^€L 
7T€pl ai)TOV' TOV §€ TO KeVTpOV eTTaLpOVTa dvTLTTepL- 

dyeiv iv tco avTCp tottco, eira Kara puKpov dvievai 

TO KeVTpOV, Kal TeXoS oXoV €KT€LV€o9aL, TTfS aKplSoS 

kvkXco Tpexovarjs. rd reAeurcua Se TrpooeXOovoa 
so KaT€o6Ut avTov r) aKpls* dyaOov Se (f>aaiv elvai Kal 
npos Tas 7rXr]yas tov oKopirlov e7Tt<j>ayeiv avTr)v. 

140. Tovs ev Nafaj o<f>rjKas <f)acriv, otov c/tdycocri 
tov <zx cw S {^pocr(f)LXrjs S* avTols r) odp^ y cos eoiKev, 

iaTLv), €7T€lodv TlVa K€VTlfjO COO L , 7T€pLOj8vVOVS OVTCO 

35 rroietv cooTe x a ^ €7TCor ^P av <j>alveoOai Trjs 7rXrjyrjs 
tcov ex^cov. 

5a 141. Oacrt to HkvOikov (f)dpfj{,aKov, to airo- 
f$a7TTovoi tovs o'Cotovs , ovvTideoOai i£ ixlovrjs. 
TTjpovoL Se, cos eoiKev, oi luKvQai Tas rjSrj £a>o- 
TOKovaas, Kal XafiovTes avTas tt)kovgiv rjfiepas 
5 Ttvds. OTav Se LKavcos avTols Sokyj oeorj<f>9ai rrav, 
to tov avdpamov alfia els x vT P^ lov eyX € ' OVT€ $ 
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take and keep under cover by day, but put in the open 
at night. After they have done this for five or six 
days, the water hardens and becomes very fine salt, 
which they keep especially for the cattle ; for salt is 
not imported to them because they live far from the 
sea and do not associate with others. Consequently 
they need it very much for the cattle ; for they give 
them salt twice a year. If they fail to do this, most of 
the cattle are found to die. 

139- They say that there is a class of locust in Argos 
which is called the " scorpion -fighter." For the 
moment it sees a scorpion, it attacks it, and the 
scorpion does exactly the same thing. It flies in a 
circle round the scorpion and chirps ; the scorpion 
raises its sting and turns it round in the same place, 
then gradually raises its sting and stretches it to its 
full length, while the locust circles round. At last the 
locust approaches and eats it. They say it is a good 
thing to eat a locust as a protection against the 
scorpion's sting. 

140. They say that wasps in Naxos, when they have 
eaten adder's flesh (and apparently they are very 
partial to it), should they sting anyone, produce so 
much pain, that the sting is worse than the adder's 
bite. 

141. They say that they make the Scythian poison 
with which they smear arrows, out of the snake. 
I Apparently the Scythians watch for those that have 
just borne young, and taking them let them rot for 
some days. When they think that they are com- 
pletely decomposed, they pour a man's blood into a 
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els ras Konpias Karopvrrovot TTCOjxdoavres . orav 
Se /cat rovro aaTrfj, to v<f>LGrdjjievov eirdvto rod 
aljxaros, o S77 iarcv voarcohes, \xiyvvovai rep rrjs 
ixlovrjs lx&>pi-> kcli ovrto ttolovgi Oavdaifjiov. 
10 142. 'Ev K.ovpttp rrjs Ktmpof ocfretvv ri yevos 
etval <j>aaiv, o rrjv SvvafiLv ofxoiav eyei rfj ev 
AtyvTTTO) dcTrlSt, ttXtjv on rod xeijicbvos idv 80/07, 
ovoev ipyd^erai, elre St' dXXrjv rivd alriav, eire 
SioVt to £aiov SvokIvtjtov ylverat vtto rod i/jvxovs 
omo , nr)yvv\x€VQV /cat reXecos dovvarov, idv fxrj 
Bepfxavdfj. 

is 143. 'Ev Ke'a> (j>aolv etval rt yevos a^epoov, vfi 
r)s idv rts TrXrjyfj rfj dKavdrj, aTTodvrjGKei. 

144. 'Ev Mucrta (f>aaiv dpKrtov tl yevos etvai 
XevKov, at orav Kvvrjycovrat, dcfyidat rotavrrjv 
irvorjv ware rtov kvvcov ras adpKas Gryneiv, cva- 

20 avrcos Se /cat rtov Xoittlqv Orjplajv, dfipayrovs re 
rtoielv. idv he ris /cat /Jtacr-qTat /cat iyytarj, 
d(f)ia(7Lv e'/c rod Grojxaros <j>Xeyjxa nafXTroXv rt, d>s 

COLKeV, O 7TpOG<f)VG& 7TpOS TO. 77"/) O OXO 77a TQJV KVVWV, 

coaavrws Se /cat rtov dvdpamcov, ware /cat oVo- 
TTvLyeiv /cat duorv^Xodv . 

145. 'Ev Se rfj 'A/>a/?ta vaivtov rt yevos <f>aalv 
25 etvai, o eVetSav 7Tpot8r) rt OrjpLov fj dvQp<x)7Tov 

eTTi^fj irrl rrjv o/ctav, dcf><x)vtav ipyd^erat /cat nrj^iv 
rotavrrjv u)orre jxrj SvvaaOat /ctvetv to cwfia. 
rovro Se Troielv /cat irrt rtov kvvcov. 

146. KaTct Se Hvptav etvai rt </>aot t,a>ov o #ca- 
AetTat Xeovro(f>6vov' drrodvrjGKei yap 6 Xecov, cos 

30 eot/cev, orav avrov <f)dyrj. Ikcov fxev ovv rovro ov 
rrotet, aXXa cfievyet to £<£>ov orav Se avXXafiovres 
avro ol Kvvrjyirat /cat oVTTjcravTes' wanep dXcf)ira 
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small vessel, and dig it into a dunghill, and cover it 
up. When this has also decomposed they mix the part 
which stands on the blood, which is watery, with the 
juice of the snake, and so make a deadly poison. 

142. They say that there is a kind of snake in 
Curium in Cyprus which has the same power as the 
asp in Egypt, except that, if it bites in the winter, it 
has no effect, either for some other reason, or because 
the animal does not move easily when numbed by the 
cold, and is quite powerless, unless it is warmed. 

143. They say that there is a kind of prickly pear 
in Ceos, and that, if one is pricked by a thorn, one dies. 

144. In Mysia they say that there is a species of 
white bear which lets out so foul a breath when it is 
hunted that it causes the flesh of the dogs to de- 
compose : it has the same effect upon all other 
kinds of animals, and makes them uneatable. But 
if one forces one's way close to them, they let out of 
their mouths a quantity of phlegm, which apparently 
blows at the faces of dogs and men alike, so as to 
choke and blind them. 

145. In Arabia they say there is a species of hyaena, 
which, when it sees a beast in front, or comes into the 
shadow of a man, produces dumbness, and such 
paralysis that it is impossible to move the body. It 
has the same effect on dogs. 

146. In Syria they say there is a beast called the 
lion-killer ; for the lion apparently dies when it eats 
of it. The lion does not do this deliberately but 
avoids the animal ; but when the hunters catch the 
animal and sprinkle white meal over it to cook it, as 
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XevKa TtepiTrdoawaiv aXXcp ^coco, yevcrdpLevot} drr- 
oXXvodai <j>aoi 7rapaxpT]p>a. /ca/col Kal irpoaovpovv 
tov XeovTa rovro to ^(pov. 
35 147. Aeyerai Kal tovs yvvras vtto rrjs tojv 
845 b y^vpojv 6op,rjs a,7To8vrjGK€iv y edv tis avrovs XP^ a TJ 

fj Sep TL {JL€{JLVp 1(7 fJL€VOV (frayeiV . WOCLVTWS §6 Kal 

rovs Kavddpovs vtto rrjs twv poowv oopirjs. 

148. Kat ev HtKeXlq 8e <f>aoi Kal ev y \ra\la rovs 
5 yaXeojTas OavdoLpuov k\eiv to orjypLa y Kal ovx 

oionep rovs Trap* rjpuv aadeves Kal puaXaKov. etvai 
8e Kal pivwv yevos i<f)LTTTdpL€vov > o orav oaKrj, 

a7To9vr}OK€lV 7TOL€L. 

149. 'Ev oe rfj MeaoTTorafila rrjs ^Ivplas (fyaol 
Kal ev ^larpovvri 6<j>ei8id nva ytyveodai, a rovs 

10 iyx<*>plov$ ov SaKV€i s rovs £evovs oe doiKel a<f>68pa. 

150. Uepl 8e tov JLv<f>paTr)v Kal reXelojs cfracrl 
tovto yiyveoOai. ttoXXovs yap (fcalveodai 7T€pl ra 
X € ^Xr] tov TTOTajjiov Kal oiaveovTas eft e/carepa, 
woTe Tijs SetXrjS evTavda deajpovpuevovs dpua Tjj 
rjpiepa eirl daTepov ftepovs <f>alveodai s Kal tovs 

15 dvaTravopuevovs tcov fiev Hvpojv pur] 8aKvetv s twv 
8' 'EAA^vcov pL-q a7T€X €(J 6 al " 

151. 'Ev QeoaaXiq <j>aol tov lepov KaXovpuevov 
6cf)iv ndvTas a7ToXAveiv } ov puovov edv oaKrj, aXXa 
Kal edv Oiyrj. 816 Kal orav <f>avfj Kal ttjv (f)Ojvrjv 
aKovaojoL (<f)alv€TaL 8e oiraviiDs), <f>evyovoL Kal oi 

20 6<f)eis Kal oi ex eL S Kai T dXXa ndvTa drjpia. ra> Se 
pueyeOeL oi)k eaTi pieyas aXXa pceTpios. ev Ttjvcp 
8e TTOTe <f>aoiv avTOv Tjj TroXei KaTa QeTToXlav 
dvaipedrjvai vtto yvvatKos, yeveoOai oe tov ddvaTOV 
Toiovoe. yvvaiKa kvkXov ypdipaoav Kal rd (f>ap- 
piaKa Belaav eiofirjvai els tov kvkXov % avrr^v Kal 
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they would with another animal, on tasting it they 
are said to die at once. This beast hurts a lion if it 
even makes water on it. 

147. Vultures are said to die from the scent of 
myrrh, if anyone smears it on them, or gives them 
anything steeped in myrrh to eat. In the same way 
beetles are said to die from the scent of roses. 

148. In Sicily and in Italy they say that the bite of 
the spotted lizard is mortal, and not harmless and 
slight as with us. There is also a kind of mouse which 
when it bites, causes death. 

149. In Mesopotamia in Syria, and in Istrus, there 
is said to be a small snake, which does not bite the 
natives, but does grievous harm to strangers. 

150. They say this happens particularly about the 
Euphrates. They say that apparently they often 
swim about the mouths of the river, and to one of the 
banks, so that, though seen there in the evening, at 
dawn they appear on the other side, and do not bite 
the Syrians who rest there, but do not refrain from 
the Greeks. 

151. In Thessaly they say that the sacred snake 
destroys everyone, not only if it bites, but even if it 
touches them. Consequently, when it appears and 
they hear the sound it makes (it appears but rarely), 
snakes, vipers, and all other wild beasts avoid it. It is 
not of great, but only moderate size. They say that 
once in Tenos, the Thessalian city, one was killed by 
a woman, and that this was the manner of its death. 
A woman drew a circle on the ground and putting 
drugs in the circle, entered it, she and her son, and 
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25 TOV VIOVy eiTOL fJ,lfJL€lGUGU T7JV (pCOVrfV TOV UTjplOV TO 

8' dvraSetv Kal upovievai* qSovtos Se KaraSap6etv 
TTjv yvvauca, Kal eyyvTepco irpoGLovros p^dXXov, 
to<7T€ fjurj SvvaaOat KpareTv tov virvov. tov S* 
vlov TTapaKadrjfJievov iyeLpe.LV TVUToma, KeXevovcrrjs 
eKeivrjs, Kal Xeyeiv on iav fiev KadvTrvcjcrrj , air- 
30 oXeiTai Kal avrr] Kal eKelvos s edv Se pidcrqrai Kal 
TTpoaaydyqrac to drjplov, acoOrjaovrat. a)s Se TTpoo- 
rjXdev 6 5<f)is ctV tov kvkXov, avov ev8vs yeveoBai 
avTov. 

152. Aeyercu irepl tcl Tvava vScop elvai opKiov 
Atos* (KaXovGL Se ai)TO 9 AvfiapLatov) , oS 7T7jyrj 

35 dvaSlSorai Trdvv tpvxpd, ira^Xd^eu Se wairep ol 
8*6 a XefirjTes. tovto evopKots puev rjSv T€ Kal IXecov, 
emopKots Se irapa iroSas rj St/07. aTrooKrynTet yap 
Kal els S(f)9aXfjLovs Kal els x € W as Kai € ^ iroSas, 
aXloKOVTal Te vSepots Kal <f)96ais* Kal ovSe irpo- 
a9ev direXOelv SwaTov, aAA' avTodc eyp vral Ka ^ 
5 6Xo<j)vpovTai iTpos Tip vSaTL, 6p,oXoyovvT€$ a em- 
copKTjcrav. 

153. *A8rjvr]ol <f>aai tov lepov Trjs eXalas BaXXov 
iv rjfjLepa pad fiXaoTrjaat Kal TrXelova yevecrdai, 
Taxv Se av TrdXcv ovoTeXXeoQai. 

154. Tcov ev AiTvy KpaTijpojv dvappayevTtov Kal 
10 dvd ttjv yrjv <f>epopevcov ev6a Kal evda ye^dppov 

SIktjVj to to)v evoefitbv yevos eri/x^cre to Saipboviov. 
7TeptKaTaXr](f)6evTa>v yap vtto tov pevpuaTOs Sid to 
fiavTa^eiv yepovTas eVi tcov topuajv yoveis Kal 
Gib^eiv, ttXtjctiov avTtov yevopuevov to tov irvpos 
pevpa e^eaxLcrOrj, TrapeTpeifje tc tov <j)Xoypbov to 
15 p,ev evOa to Se evda, Kal eTijprjaev dfiXafieTs a/za 
tols yovevot tovs veaviuKovs. 
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then imitated the cry of the creature ; the snake 
replied and approached. While it was replying the 
woman became sleepy, and as it approached still 
nearer she could not control her sleepiness. But her 
son sat by her side, and aroused her by striking her 
at her command, and said that, if she went to sleep, 
both she and he would die ; but that if she restrained 
herself and attracted the creature they would be 
saved. But when the snake approached the circle, 
it was immediately withered up. 

152. It is said about Tyana that there is some water 
sacred to Zeus, God of oaths (they call it Asbamaeum) 
from which a very cold stream arises and bubbles as 
cauldrons do. To men who keep their oaths this 
water is sweet and kindly, but to perjurers judgement 
is close at their heels. For the water leaps at their 
eyes, their hands and their feet, and they are seized 
with dropsy and consumption ; and it is impossible 
for them to get away before it happens^ but they 
are rooted to the spot lamenting by the water, and 
confessing their perjuries. 

153. At Athens they say that the sacred olive 
branch sprouted in a single day. and became bigger, 
and then quickly contracted again. 

154. When the crater on Etna erupted, and lava 
was carried here and there over the land like a 
swollen stream, all the pious paid honour to the god. 
Some young men were encircled by the stream, 
because they were bearing their aged parents on 
their shoulders, and saving them ; but the fiery 
stream parted in two, and part of the flame went one 
side and part the other, and preserved the young 
men unharmed together with their parents. 
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155. Aeyerat rov dyaXpLaTonoiov QetStav Kara- 
GKevd^ovra rrjv iv aKponoXei > A8 f qvdv iv /zead- 
ttjtl tolvttjs tt)s daniSos to iavrov irpoaomov 

20 ivrvrrcLaaadai, Kal orvvSrjoai rep dydXpLaTi 8ia 
tlvos dcf>avovs SrjfjLiovpylas, cSot' if; dvdyKiqs, el 
rig fiovXotTO avro irepiaipeiv , to ovpmav ayaXfxa 
Xveiv T€ Kal ovyyziv. 

156. <$>aalv <bs dvSptds 6 rov Ulrvos iv "Apyet 

a7T€KT€LV€ (TOV GLITIOv) TOV ddV&TOV Tip BlTUL', 
OeCOpOVVTl ipi7T€GCJV. €OLK€V OVV OVK €lKrj TO. 

roiavra yiveoOai. 
25 1 57. Oacri rovs Kvvas fiovov Suokciv rd- Orjpla 
irpos rag Kopv<f>as tcov MeXdvcov KaXovpiivaiv op&v, 
dXK dvaarpifaiVt orav dxpi tovtcov oiwkojolv. 

158. 'Ev rep OacrtSt TTOTapup yevvdadat pdfioov 
ovofia^ofjbevrjv XevKofoXAov, fjv ol ^Xotvttoc tcov 

80 dvOptOV Op€7r6pL€VOL piTTTOVOl 7T€pl TOV TTapOivLOV 

OdXapLov, Kal dvoBevTOv Trjpovat tov ydfiov. 

159- 'Ev Se Ta> TtyptSt yiveadal <f>aoi XiOov 

p,co8tov K€kXthx€Vov fiapfiapiKtos , Tjj Xpoa ndw 

XevKoVy op idv KaTexfl tls, vtto 6f]picov ovSev 
aSi/cetrcu. 

160. *Ev 8c Tip Etfa/zavSpoj ylveaOai (f>aai 
35 fioTdvrjv oloTpov KaXovfiivrjv, TTapairXrioiav epe- 

fttvQcp, KOKKOVS 8' €X €l 0€tO[L€VOVS , O0€V TTJV TTpOLT- 

-qyoplav eXafie- TavTi]v tovs KaTexovras /ztJtc 
haipioviov fjiYjTC <j>avTaaiav rjvrivaovv <j)0^€ioBai. 

161. Hepl Aifivrjv dpLireXos ioTiv tjv kclXovoi 
846 b pLaLvopiivrjv Tives> r/ tcov Kaprrcov tovs jJLtv ireiratvei, 

tovs 8' 6p,<f>aKcb8€is ^X eL > rov $ 8' dvOovvTas Kai 
fipaxvv Tiva x?^ vov ' 

162. Ilepi to ILLirvXov opos ytveaOal <j>aoi Xidov 
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155. It is said that Pheidias the sculptor, when he 
was making the statue of Athene on the Acropolis, 
carved his own head in the centre of the shield, and 
fastened it to the statue by some mysterious crafts- 
manship, so that anyone wishing to remove it could 
only do so by breaking up and spoiling the whole 
statue. 

156. They say that the statue of Bitys in Argos 
killed the man who was responsible for the death of 
Bitys by falling on him when he was looking at it. 
One would suppose that this kind of thing does not 
happen at random. 

157. They say that dogs only pursue wild beasts as 
far as the peaks of the so-called Black Mountains, and 
that, when they have followed them as far as this, 
they turn back. 

158. At the river Phasis they say that a stick grows 
called " white leaf,** which jealous husbands pluck, 
and put round the bridal chamber and so preserve 
their marriage inviolate. 

159- At the Tigris they say there is a stone, called 
in foreign tongue " Modon," of a very white colour ; 
any man who holds it suffers no harm from wild beasts. 

160. At the Scamander there is said to be a wild 
herb called sistrus, very like the chick-pea, and it has 
seeds that shake, whence it derives its name. Those 
who possess it need not fear anything supernatural or 
any apparition. 

161. In Libya there is a vine which some call mad, 
which ripens some of its fruit, but keeps the rest 
unripe, and some even in flower for a short time. 

162. Near the mountain Sipylus they say that there 
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irapopboiov KvXlvhpcp, ov ol evGefieis viol orav 
b evpcocTLV, ev rep repievei rrjs pLrjrpos tojv deeov 

nOeaGi, Kal ovheirore X^P IV dGefieias dfiaprdvovGiv, 

dXX del eloi cf>iXoTTaropes . 

163. 'E*> opei Tr]vyerep ylveodai fiordvrjv KaXov- 

jjievrjv ^aptcrtav, rjv yvvaiKes eapos dpxo^evov rois 

rpaxr/XoLs TTepiaTTTovcri, Kal vtto rcvv dvhpcvv avfx- 

iraOeorepov epeovrai. 
10 164. "Odpvs opos iarl QerraXlas, o <f>epei 6<j>eis 

tovs Xeyopievovs vrjiras, ol ovk k'xovai fxlav xpocdv, 

dXX del ojjlolovvtgu rep X^PW ^ v 4* oIkovgi. rive? 

he avreov opioiov k'xovvi ro ^pai/xa roXs KoxXots 

rrjs yfjs- dXXois he xAoa£oucra eoTtv rj <j>oXis. 

oaoi he avreov ev ifiapiddois hiarplfiovGi, ravrais 
is etjofjioiovvrai Kara ro ^/>a>/xa. oaKvovres he ifi- 

ttolovgl Sli/jos. ear i he. avreov ro S?Jy/xa ov rpaxv 

Kal epnrvpov, dXXd KaKorjdes. 

165. Tov TrepKvov execos rfj exlhvrj Gvyyivo- 
lxevov y rj ex^hva ev rfj gvvovg la rrjv Ke<f>aXrjv 

20 diroKoiTrei. hid rovro Kal ra reKva, eoGTrep rov 
ddvarov rov irarpos pLerepxopieva, rrjv yaGrepa 
rrjs pirjrpos htapprfyvvGiv. 

166. 'Ev rep NeiXep irorafxcp yevvaGdai XLdov 
<f>aol Kvdfxep rrapopioiov, ov dv Kvves iheoGiv 3 oi>x 
vXaKrovGi. GvvreXei he Kal rois haifiovl rivi 

25 yevoptevois Karoxois' dpua yap rep npoGreQrjvai rats 
piGlv a7repxerai ro haipboviov. 

167. 'Ev he rep Maidvhpcp 7rora/xa> rrjs 'Aortas' 
XiBov cf>aal Gco<f)pova KaXovpievov Kar' dvri<j>paGiv 
ov edv ris eis rivos epi^dXrj koXttoVj epLpLavrjS ylverai 
Kal cpovevei riva reov crvyyevebv. 

168. *Prjvos Kal "JGrpos ol rrorapuol vtt dpKrov 
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is a stone in the shape of a cylinder, which when pious 
sons find it they place in the shrine of the mother of 
the gods, and never err in the matter of impiety, but 
are always affectionate to their fathers. 

163. In the mountain Taygetus they say there is a 
wild herb called " charisia " which women hang round 
their necks at the beginning of spring, and are more 
affectionately loved by their husbands. 

164. Othrys is a mountain in Thessaly, which 
breeds snakes called Sepes, which have not one colour, 
but are always like the ground on which they live. 
Some of them have the colour of land snails. In 
others the scales are green. But those that live in 
sandy places are like the sand in colour. When they 
bite they produce thirst. Their bite is not fierce and 
fiery, but it is unpleasant. 

165. When the male adder associates with the 
female, the female bites off its head. And so the 
young ones, as though avenging the death of their 
father, bite through their mother's belly. 

166. In the river Nile they say that there is a 
stone like a bean : if dogs see it, they do not bark. 
But this helps those who are possessed by an evil 
spirit ; for, as soon as their noses are put against it, 
the evil spirit leaves them. 

167. In the river Maeander there is said to be a 
stone called " wise " by contradiction ; for , if one puts 
it into anyone's lap, he goes mad, and murders one 
of his relations. 

168. The rivers Rhenus and Ister flow northwards, 
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846 b 

30 peovaiv, 6 fxev Tepfxavovs 6 he II atom? Trap- 
aixelfiw koI Oepovs fiev vavovnopov e^ovoi to 
peWpov, rod he x 61 ^^ vo $ Trayevres vtto Kpvovs ev 
Trehiov Gyj][iari KaOiTTTrevovrai. 

169- Tlepl TTjV QovpiOV TToXlV hlJO 7TOTafJLOVS 

<f>aoiv elvai, Hvfiapiv /cat Kpd0tv. 6 fxev ovv 
35 Tivfiapcs rovs irlvovras an avrov irrvprLKOvs eirat 
note!, 6 he ¥LpadL$ tovs dvOpooirovs (;av8oTpi)(as 
Xovofxevovs. 

170. 'Ev he Eu/Jota, hvo TTorapLovs eirai, c5v a</>' 
ov fiev tol TTivovra rrpo^ara XevKa ylvovrac os 
ovofid^eraL Kepfirjs* 6 he NrjXevs, os fxeXava TroieZ. 

847 a 171. rtapa AvKopfxq 7rora/xa> yevvdodai fiordvrjv 

Xoyxjj 7rap6fjLOiov > vvvreXovaav irpos a/zj8At>co7rtav 
dpcara . 

172. Trjv ev HvpaKovaats rrjs HiKeXtas Trrjyrjv 
y Apedovoav Sta irevraerriplhos Kiveiodai Xeyovatv. 
5 173. 'Ev Spa JSepcKwdltp yevvdadat Xidov /ca- 
Xovfxevov ^ta^atoav, ov edv evprj ris rcov \xvGrr\pltov 
rrjs 'EiKarrjs emreXovpievcov efifjLavrjs ytverat, cos 

EvSo^oV <f>7]GW. 

174. 'Ev opei he TficoXcp yevvaodai Xidov irap- 
ojioiov Kioorjpei) os rerp&Kis rrjs rjfJiepas dXXdaaei 
10 rrjv xpoav fiXeireodai he. vtto irapBevcov rcov pirj 
rep xpova) <f>povrjo-ecos fierexov acov. 
847 b 175. 'Ev ^Aprepiihos 'Opdcoolas pcopico ravpov 
laraodai xpvoeiov, os Kvvrjycov etoeXOovrcov <f>covrjv 

i7Ta<j>L7]GW. 

176. 'Ev AircoXois (f>aolv opdv tovs dvTrdXaKas 
dfjivhpajs, Kal ovhe aireicrOai yrjv dAA' d/cptSas. 
5 177. Tovs eXe<f)avrds <j>aoi Kveiv errj hvo, oi he 
firjvas OKTQJKalheKa- ev he rfj eKre^ei hvaroKeiv. 

322 



ON MARVELLOUS THINGS HEARD, 168-177 



the one past the Germans, the other past the Paeon- 
ians. In summer their stream is navigable, but in 
winter, when it is frozen by ice, they ride on it, as 
though it were dry land. 

169- Near the city of Thurium they say that there 
are two rivers, Sybaris and Crathis. The Sybaris 
makes those who drink from it timorous, but the 
Crathis makes men who bathe in it golden-haired. 

170. In Euboea there are two rivers ; cattle that 
drink from one become white ; it is called Cerbes ; 
the other is called Neleus, which makes them black. 

171. By the river Lycormas a wild herb grows in 
the shape of a spear, which is very valuable as a cure 
for blindness. 

172. They say that the spring at Syracuse in Sicily 
called Arethusa only moves every five years. 

173. On the mountain Berecynthus there is said 
to be a stone called " Dagger." If anyone finds it 
when the mysteries of Hecate are being celebrated, 
he becomes mad, as Eudoxus says. 

174. On Mount Tmolus they say that there is a 
stone like ivy which changes its colour four times a 
day ; it is seen by girls who have not reached the 
age of discretion. 

175. At the altar of Artemis Orthosia a golden bull 
is set up, which bellows when hunters come in. 

176. Among the Aetolians they say that moles can 
see indistinctly, and do not eat earth but locusts. 

177. They say that elephants go two years with 
young, but others say eighteen months ; thev have 
much difficulty in producing their young. 
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178. Ar) fjbdparov TifiaLov rod AoKpov aKovarrjv 

voarjcravTa dcfxjovov <f>acnv eirl Sckgl yeveaOac rjjjbepas* 

iv Se rfj ivSeKarrj avavrjipag f3pa$€w$ €K tt)s irapa- 

10 K07Trjs e<f>rjaev eKelvov rov y^povov rfhiara avrw 
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178. They say that Demaratus, a disciple of 
Timaeus the Locrian, fell ill, and became dumb for 
ten days ; on the eleventh, having recovered slowly 
from his affliction, he said that he had had the 
happiest time of his life. 
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(MECHANICA) 



INTRODUCTION 



It seems certain that this collection of " mechanical " 
problems and their solutions is not the work of 
Aristotle, though it probably is the product of the 
Peripatetic School. The reader will find most of them 
interesting, particularly those dealing with the circle 
and the lever. Though the author is astray in some 
cases, it is most surprising to find how far the science 
of Applied Mathematics had advanced by this date. 
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847 a 

Qavfid^erat rcbv jxev Kara <j>VGiv ovp.fiaiv6vT0>v s 
ogo>v dyvoeirat to avriov, twv 8e rrapd <f>voLv, ooa 
ylverat hid riyyr\v irpos to avfJL<f>€pov roi$ dvOpdj- 

7TOLS. iv TToXXoiS "/dp Tj (f>VGL9 VTT€VaVTLOV TTpOS TO 

is yjpy\oip,ov r\plv iroiel* rj jxkv yap <f>VGis del tov 
avrov e^et rpotrov Kal a^rAcD?, to Se yjpy\Gi\Lov jxera- 
/JaAAet 7ro\Aax<7)s. orav ovv Serj rt Trapd <f>voiv 
7Tpa£at, Sta to x a ^ €7T0V diToptav Trape^a /cat 
SetTat Te^v^s". Sto Kal KaXovpiev rrjg rexvys to 
irpos rag TotauTa? atropias fiorjOovv p,£pos fxrjxavrjv. 

20 Kaddirtp yap inoLrjoev 'Avtm/xjjv 6 TroirjTrjs, ovrcv 
Kal ex^t' Texyrj yap Kparovp,€v, Sv <f>voei viKwfJLeda. 
rocavra Se Igtiv iv oi$ rd re iXdrrova Kparet ra)V 
pbei^ovcov, Kal rd po7rrjv ex ovra l^Kpav Kivei fidprj 
fxeydXa, Kal iravra gx^oov oaa tojv npo^XiqpiaTCJV 
jjLrjxaviKa TTpoaayopevojjLev. eort Se ravra toI? 

25 (f>vGiKOis TrpofSXriiJLaGiv ovt€ Tavrd ndiXTTav ovre 
K€xo)ptG[JL€va Xtav, aXXd Koivd twv re fiaOrjfxaTLKwv 
deojprjfxdrwv Kal rcbv </>vglkcx)v to /xeV yap a>s Sta 
t<a)v fiaBrjiiariKcvv SrjXov, to Se nepl o Sta tojv 

<f)VGLKcbv. 

847 b Ylepiixtrai ok tojv diropovfjiivajv iv to) yeVet 
rovTLp rd TTtpl tov fxoxXov . aTouov yap €ivai 
So/cet to Kivttodai \xiya fSdpos vtto fitKpas loxvos, 
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Remarkable things occur in accordance with nature. General 
the cause of which is unknown, and others occur con- tions. 
trary to nature, which are produced by skill for the 
benefit of mankind. For in many cases nature pro- 
duces effects against our advantage ; for nature 
always acts consistently and simply, but our advantage 
changes in many ways. When, then, we have to pro- 
duce an effect contrary to nature, we are at a loss, 
because of the difficulty, and require skill. Therefore 
we call that part of skill which assists such difficulties, 
a device. For as the poet Antiphon wrote, this is 
true : "We by skill gain mastery over things in which 
we are conquered by nature." Of this kind are those 
in which the less master the greater, and things 
possessing little weight move heavy weights, and all 
similar devices which we term mechanical problems. 
These are not altogether identical with physical 
problems, nor are they entirely separate from them, 
but they have a share in both mathematical and 
physical speculations, for the method is demonstrated 
by mathematics, but the practical application belongs 
to physics. 

Among the problems included in this class are The lerer. 
included those concerned with the lever. For it is 
strange that a great weight can be moved by a small 
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847 b 

Kal ravra fxerd fidpovs rrAelovos' o yap dvev 
fioX^ov Ktvetv ov Svvarat rts, rovro ravro fidpos, 

is TrpoaAapchv €TL to rod fxoxAov fidpos , Kivel 6&TTOV. 
Yldvrojv 8e to>v roiovrtuv iyjei rrjs air las rrjv 
dpxh v °' kvkXos. Kal rovro evAoyojs crvix^ePrjKev 
€K fxev yap Oavfxaoicorepov ov\i$alvew rt Oavfiacrrov 
ovSev aT07Tov y QavyLaGiwraTov he to ravavrla 
ylveoQai per aA\r)Aa)v. 6 Se kvkAos ovvecrrrjKev 

20 eK toiovtwv evOvs yap €K Kcvovp,evov re yeyevrjrat, 
Kal fievovros, Sv r) (f>vms earlv virevavrla dXArjAocs. 
<j!)gt evravOa eariv eTTt^Aetpaacv rjrrov davpbdletv 
ras crvfifiaivovoas virevavrtwoeis irepl avrov. rrpco' 
rov \xev yap rfj TTepcexovor} ypafjififj rov kvkAov, 
rrAdros ovOev exovcrrj, ravavrla ttojs 7Tpooe}x<f>al- 

25 verai, ro kolXov Kal ro Kvprov. ravra Se St- 
ecrrrjKev dAAtfAaiv ov rporrov to fieya Kal ro fXLKpov 
€K€iva>v re yap [xeoov ro Xoov Kal rovrcov ro ev6v. 
816 [xerafidAXovra els dAXrjAa ra [lev avayKaiov 

848 a ioa yevecrOai rrporepov fj rd>v aKpajv oirorepovovv, 

rrjv Se ypafjburjv evOeTav, orav eK Kvprrjs els kolAov 
7} irdAiv eK ravrrjs ylvtyrai Kvprr) Kal 7rept<f>epr)s. 
ev [lev ovv rovro ra>v droirtov virdpx^ Trepl rov kv- 
kAov, Sevrepov 8e on dfia Kiveirai rds evavrcas 

5 KivqoeLS' dfia yap els rov eyLTTpoodev k weir at 
ronov Kal rov omodev. j\ re ypd<f>ovoa ypa\x\xr\ 
rov kvkAov d)oavra>s ex***' e£ ov yap dpx^rac ronov 
ro irepas avrrjs, els tov avrov rovrov roirov epx^Tat 
irdAiv vvvex&s yap Ktvovfxevrjs avrrjs to eax^ov 
ndAtv aTrrjAOe irpwrov, a>are Kal <f>avepov on \xer- 

10 efiaAev evrevOev. 

0 i.e. a rotating wheel has a moving circumference but a 
stationary centre. 
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force, and that, too, when a greater weight is involved. 
For the very same weight, which a man cannot move 
without a lever, he quickly moves by applying the 
weight of the lever. 

Now the original cause of all such phenomena is the The 
circle ; and this is natural, for it is in no way strange Jfthe circle! 
that something remarkable should result from some- 
thing more remarkable, and the most remarkable 
fact is the combination of opposites with each other. 
The circle is made up of such opposites, for to begin 
with it is composed both of the moving and of the 
stationary, 0 which are by nature opposite to each 
other. So when one reflects on this, it becomes less 
remarkable that opposites should exist in it. First of 
all, in the circumference of the circle which has no 
breadth, an opposition of the kind appears, the con- 
cave and the convex. These differ from each other 
in the same way as the great and small ; for the mean 
between these latter is the equal, and between the 
former is the straight line. Therefore, as in the 
former case, if they were to change into each other 
they must become equal before they could pass to 
either of the extremes, so also the line must become 
straight either when it changes from convex to con- 
cave, or by the reverse process becomes a convex 
curve. This, then, is one peculiarity of the. circle, and 
a second is that it moves simultaneously in opposite 
directions ; for it moves simultaneously forwards and 
backwards, and the radius which describes it behaves 
in the same way ; for from whatever point it begins, 
it returns again to the same point ; and as it moves 
continuously the last point again becomes the first in 
such a way that it is evidently changed from its first 
position. 
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848 a 

Aio, Kaddrrep eipiqrai nporepov s ovSev dronov 
to Trdvrcov elvai rcvv QavpLartov avrov dpxrjv. rd 
[lev ovv 7T€pl rov tpyov ytvopueva els tov kvkXov 
dvdyerac, rd oe 7T€pl rov jioxXov els tov ^vyov, rd 
S' aAAa frdvra oy&ov rd irepl rds Kivqaeis rds 

15 fjLrjxavLKa? els tov /zo^AoV. en oe Sia to puds 
ovarjs rrjs €K rov Kevrpov ypapLpurjs pLrjOev erepov 
erepcp </>epeodai rwv arjfielcov rcov ev avrfj laorax&S, 
dAA' del to tou puevovros rreparos rropptorepov ov 
ddrrov y 77oAAa rcov Oavfiai^ofxevajv ovpifiaivei rrepl 
rds Kivrjoeis tcov kvkXcov irepl cov ev rots €7to- 
fievots 7Tpof3\rjiAaGLV ear ai orjXov. 

20 Aia oe to rds evavrlas Kivqoeis a/xa KtveTaOat, 
rov kvkXov, Kal ro jxev erepov rrjs oiapLerpov rcov 
aKpcov, e<f> ov ro A, els rovpurpoaOev KivetoQai, 
Odrepov oe, e<fS ov to B, els rovmoOev, Kara- 
OKevd^ovoi rives coot* drro puds Kivrjoecos noXXovs 
vrrevavrlovs dfia KiveloQai kvkXovs, coarrep ovs 

25 dvarideacnv ev rots lepols 7TOLrjoavres rpoxioKovs 
XClXkovs re Kal oiSrjpovs. el yap eirj rov AB 
kvkXov drrropievos erepos kvkXos e<f>* ov TA, rov 
kvkXov rov ecf) 1 ov AB Kivovpievrjs rrjs otafxerpov 
els rovjiTTpoadev, KivT]Qr\oerai r) TA els rovmadev 
rov kvkXov rov e<f) y ov AB/ Kivovpievrjs rrjs ota- 
1 A Bekker. 



a Each point of a moving balance has a circular motion 
and therefore to this extent the properties of the balance 
depend upon those of the circle. 

* Pulle5 r , wheel and axle, and cogged wheels are all 
essentially levers. 

c By " forwards " Aristotle means a rotary movement in 
one direction, by " backwards " movement in the opposite 
direction. 
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Therefore, as has been said before, there is nothing 
strange in the circle being the first of all marvels. 
The facts about the balance depend upon the* 
circle, 0 and those about the lever upon the balance, 
while nearly all the other problems of mechanical 
movement can depend upon the lever. 6 Again, no 
two points on one line drawn as a radius from the 
centre travel at the same pace, but that which is 
further from the fixed centre travels more rapidly ; 
it is due to this that many of the remarkable pro- 
perties in the movement of circles arise ; concern- 
ing which there will be a demonstration in what 
follows. 

But owing to the fact that a circle has two opposite 
movements at the same time, and that one extremity 
of the diameter — that at A c — moves forward while the 
other at B moves backwards, some people arrange 
that from one movement many circles move simultane- 
ously in contrary directions, like the wheels of bronze 
and steel which they dedicate in temples. Let there 



L_ BVr 


AVE 







be a circle with diameter AF touching the circle 
AB ; if the diameter of the circle AB moves forward, 
then the diameter of the circle Ar will move back- 
ward in relation to AB, if the diameter revolves 
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30 fX€TpOV 7T€pl TO CLVTO. €LS TOVVOVTIOV dpa KLVTj- 

Qrpfzrai 6 i<j> ov TA kvkXos to> €</>' ov to AB* 
' Kal ttoXlv avros tov i(/>e^ijg s icfS oS EZ, as* tov- 
vavTtov avTO) klvt}G€l Sid ttjv olvttjv alriav. tov 
avTov Se Tpoirov Kav ttXclovs cool, tovto Trovq- 

OOVOLV €VOS piOVOV KLVTjdeVTOS- TOLVTTJV OVV XafioVTCS 

35 virdp^ovaav iv Tip kvkXco ttjv cpvatv ol h~qpuovpyol 

KCLTaGKevd^OVOLV OpyCLVOV KpV7TTOVT€S TTJV dpxtfv, 

ottcos fj tov pirjxavrjpLaTos <f>av€pov p,6vov to 8av- 
pLaoTov, to S' ainov dorjXov. 

848 b 1. UpWTOV pb€V OVV TO. OVpif}atvOVTa 7T€pl TOV 

£vyov diroptiiaiy Sid tlvcl atnav aKptfUoTcpd eon 

TOL tvyd TOL pLCt^CO TCOV iXcLTTOVCDV . TOVTOV Se 

dpxrj, Sid ti 7TOT6 iv tco kvkXco rj nXetov dfaaTrjKvia 
5 ypapLpbrj tov K€VTpov Trjs iyyvs Tfj avT-fj loxv'C 
Kivovpievrjs Bolttov cf>ipeTai tyjs iXaTTovos ; to yap 
d&TTOv Aeyerat Slews' dv T€ yap iv iXaTTOvi xpovcp 
loov T07TOV Ste^eXOrjj Bolttov elvai XiyopL€v y Kal idv 
iv toco ttXcIoj. 77 Se pbei^cov iv tow xpovto ypd<f>ei 
pbCL^ova kvkXov* 6 yap itCTOS p J €iL > tov tov ivros. 
10 Altlov Se tovtcov otl cf>ip€Tai Svo </>opds rj 
ypd<f>ovoa tov kvkXov. oTav /xeV ovv iv Xoyto tlvl 
tj)€prjTaL } eV* evOelas dvdyKrj tpipeoBai to fapopievov, 
Kal yiVerai oidpLCTpos avTrj tov ox^cltos o ttolov- 
otv al iv tovtco Ttp Xoyto ovvTeOeioaL ypa/x/xai. 
"Ecrraj yap 6 Xoyos ov tf>ip€Tai to cf)€popL€vov 3 ov 

15 €X €l V 7Tp6$ TTJV AT* Kal TO pL6V AT tf)€p€odtO 

TTpOS TO B, tJ §6 AB V7TOtf)€p€odtO TTpOS TTjV HT* 



° It is not clear to what machine the author refers : but if 
one circle is revolved by mechanical means which cannot be 
seen, the others in contact with it will revolve in opposite 
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round one point. That is, the circle TA will move in 
the opposite direction to the circle AB ; and again it 
will move the next in succession, the circle EZ in the 
opposite direction to itself for the same reason. In 
the same way also, if there are more circles they will 
show the same process, when only one of them is 
moved. So making use of this property inherent in 
the circle, craftsmen make an instrument concealing 
the original circle, so that the marvel of the machine 
is alone apparent, while its cause is invisible. 0 

1. First of all then a difficulty will arise as to what 
happens to the balance ; why, that is, larger balances 
are more accurate than smaller ones. The origin of 
this is the question M*hy that part of the radius of a 
circle which is farthest from the centre moves quicker 
than the smaller radius which is close to the centre, 
and is moved by the same force. The word quicker is 
used in two senses ; if a point covers the same distance 
as another in a shorter space of time we call it quicker, 
and also if it covers a greater distance in an equal 
time. But in our case the greater radius describes a 
greater circle in equal time ; for the circumference 
outside is greater than the circumference inside. 

The reason is that the radius describing the circle 
is performing two movements. Now whenever a body 
is moved in two directions in a fixed ratio it necessarily 
travels in a straight line, which is the diagonal of the 
figure which the lines arranged in this ratio describe. 

Let the ratio 6 according to which the body moves 
be represented by the ratio of AB to AT. Let AT 
move towards B while AB be moved towards the 

directions for no apparent cause. A modern watch illustrates 
his idea, in which the hands are the only visible wheels.^ 

6 This is a proof of the proposition known as the Parallelo- 
gram of Forces. 
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ivrjvexBco 8e to fxiv A rrpos to A, r) Se e<£' fj AB 

7TpOS TO E. €1 OVV €7Tl TT)S <f>Opa£ 6 X6yOS TjV OV 7) 
AB €^€t 7Tp6$ T7]V AT, dvdyKT] KOL TT]V A A 7Tp6$ 

TTjv AE tovtov €)(€iv tov Xoyov . SpLOLov apa iaTi 

20 TW X6yO) TO fllKpOV T€Tpa7rXeVpOV Tip fACL^OVL, OJOT€ 

Kal rj avTrj hidpL€Tpos avrwVy Kal to A carat npos 
Z. tov avrov 8rj rponov 8 et^Brja crat Kav orrov- 
ovv StaXy](f)9fj rj <f>opd- alel yap carat irrl rrjs 
otapbirpov, </>av€pdv ovv ort to Kara rr)v otdfierpov 
(^epoptevov iv Svo cf>opats dvdyKT] tov tcov nXcvp&v 

25 <f)€p€a6ai Xoyov, ct yap dXXov rtvd, ovk oladrjaerat 
Kara tt)v otdpLcrpov* idv Se iv ptrjocvl Xoyco 
<f)€p7)Tat Svo <f)opas Kara ptTjoeva xpovoVy dSvvarov 
cvdctav ctvat ttjv <f>opdv. k'arco yap evOeta. re- 
Oetarjs ovv ravTT]$ Stapterpov, Kal Trapa7rXr]pa)- 
Betacav tcjv TrXevpwv, dvdyKT] tov twv rrXcvpcov 

30 Xoyov <f>epea9at to <f>ep6fJL€vov rovro yap SiSetKrat 
rrporepov. ovk dpa Trotrjaet evOetav to iv fXTjoevl 
Xoyco <f>€p6fJievov fjiTjSiva xpovov. idv yap Tiva 
Xoyov ivexdfj iv Xoyco 1 rtvt, tovtov dvdyKT] tov 

a i.e. a body the ratio of whose velocities in two fixed 
directions is not constant cannot move in a straight line. 
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position HI 1 ; now let A travel to A, and let AB 
travel a distance determined by the point E. Then 

A A 



E 





z 







r h 



if the ratio of the movement is that of AB to 
Ar, then the line AA must bear the same ratio 
to AE. Then the small parallelogram has the same 
proportions as the larger, so that its diagonal is 
the same, and the body will move to Z. It can 
be shown that it will behave in the same way at 
whatever point its movement be interrupted ; it will 
always be on the diagonal. Conversely it is obvious 
that an object travelling with two movements along 
a diagonal will always move in the ratio of the sides 
of the parallelogram. For with any other proportion 
it will not travel along the diagonal. But, if a body 
travels with two movements with no fixed ratio and 
in no fixed time, it would be impossible for it to 
travel in a straight line. a For suppose it to be a 
straight line. If this line is drawn as a diagonal and 
the sides of the parallelogram be filled in, the body 
must move in the ratio of the sides ; this has been 
demonstrated before. Hence the body that travels 
in no constant ratio and in no fixed time will not 
make a straight line. For if it travels in a fixed ratio 
for a given time, during this time it must move in 

339 



ARISTOTLE 

848 b 

Xpovov evOelav tlvai <f>opav Sea ret TTpoetprjfxiva, 
ware Trepufrepes yivtrai, 8vo fapofievov cj>opds ev 
35 jJLTjdevl Xoyw firjdeva xp° vov - 

"Oti {lev rolvvv rj rov kvkXov ypdcf>ovaa c^eperac 
8vo cf>opas afia, <f)avep6v €K T6 tovtcdv, kcu on to 

849 a <f>€p6fx€vov /car' evOetav iirl rrjv kolQctov dcf)iKV€trai y 

ojcrre eZvai ttolXiv avrrjv and tov Kevrpov KaOerov. 
earco kvkXos 6 ABF, to 8' atcpov to icf)* oS B 

<f)€p€G0a) €7TL TO A* CL(f>tKV€lTCU §6 770T6 6776 TO I\ 

el jx€v ovv Iv rw Xoycp iffrepero ov eyei r) BA 77/36$' 
rrjv AT, icf)€peTO aV tt)v Sidfierpov rrjv icf)* fj BT. 

6 VVV S4, 67T6 1776/3 €V OvhtVl X6ycp , CTTi TTJV 7T€pt<f)€p€LaV 
(f>€p€TCLl TTJV iff) 9 fj BET. €CLV §6 SvOLV <j)€pOp,£vOLV 

cltto rrjs avrrjs lox&os to fiev eKKpovotro TrXetov 
to §6 eXarrov, evXoyov fipahvrepov Kivrjdfjvcu to 
TrAeiov eKKpovofievov rod eXarrov eKKpovofievov o 

10 SoK€L GVjJLf3ciLV€LV 6771 TTjS fJL€l£oVOS KOI iXaTTOvos 

Tcbv €K rov Kevrpov ypa<f>ovaa>v rovs kvkXovs. Sid 
yap to iyyvTepov eirai to v fievovTos Trjs e'AdV- 

TOVOS TO OLKpov 7} TO T7]S flCl^OVOS, 0)OlT€p &VTL- 
07TCOfX€VOV €LS TOVVOVTIOV , 6771 TO \xloOV /3pa8vT€pOV 

° i.e. the tangent. 

b In modern terms we should describe the movement along 
the circumference as a balance of centripetal and centri- 
fugal forces. 
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a straight line, because of what we have already said. 
So that if it moves in two directions with no fixed 
ratio and in no fixed time it will be a curve. 

That the line describing a circle moves in two 
directions simultaneously is obvious from these 
considerations, and also because that which travels 
along a straight line is along a perpendicular, 0 so 
that it again travels along the perpendicular to a 
point above the 
centre.* LetABr 
be a circle, and 
from the point B 
above the centre 
let a line be 
drawn to A ; it 
is joined to the 
point I 1 ; if it 
travelled with 
velocities in the 
ratio of BA to Ar 
it would move 
along the diagonal BF. But, as it is, seeing that 
it is in no such proportion it travels along the 
arc BEr. Now if of two objects moving under 
the influence of the same force one suffers more 
interference, and the other less ; it is reasonable to 
suppose that the one suffering the greater interfer- 
ence should move more slowly than that suffering 
less, which seems to take place in the case of the 
greater and the less of those radii which describe 
circles from the centre. For because the extremity 
of the less is nearer the fixed point than the extremity 
of the greater, being attracted towards the centre 
in the opposite direction, the extremity of the lesser 
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<f>4p€rai to rrjs iXdrrovos aKpov. Trdarj fiev oiv 

is kvkXov ypa<f>ovorj tovto ovpL^alvec, Kal <f>epeTai 

/CaTCt T7JV 7T€pL<f)€p€LaV , T7JV fJL€V KOLTOL (f>vaiV el$ TO 

TrXdyiov, rrjv he 7ra/)a <f>vow els to Kevrpov. 1 p,ell > a> 
8* del rrjv TTOLpd <f)vow rj eXdrrajv <f>eperai' hid yap 
to eyyvrepov etvai rod Kevrpov rod avTLGircovros 

20 Kpareirai pu&XXov. otl he fiec^ov to rrapd </)volv 
KiveiraL rj eXdrrojv rrjs pel^ovos rcov €K rod 
Kevrpov ypa<f)ovcra)v roi>s kvkXovs, etc rcovhe hrjXov. 

v Eoto> kvkXos £</)' ov BTAE, Kal dXXos ev 
rovro) eXdrrojv, eft ov XNMS, irepl to avro 
Kevrpov to A* Kal eKfiefiA'qodcoGav al SidfieTpoi, 

25 iv puev Tip fxeydXcp, £</>' a>v TA Kal BE, ev he tcq 
eXdrrovL al MX NH* Kal to erepopLrjKes 7ra/>a- 
TreirXripdjoda)) to A^FPr. el hrj rj AB ypd<f)ovaa 
kvkXov r\%ei eirl to avro 6Qev d>pp,rj9rj enl rrjv AB, 
hrjXov otl <f>ep€Tai 7Tp6$ avTTjv. ojjbolws he Kal rj 
AX irpos rr)v AX rj^ei. fipahvrepov he <f>eperaL r) 

so AX rrjs AB, wcrrrep etprjraL, hid to ylveodac 
fiel^ova rrjv eKKpovoiv Kal avTLOiraoBaL pudXXov rrjv 
AX. 

1 rrjv fi€v Kara. <f>voiv Kara, rrjv ir€pi<f>€p€iav, rrjv Be irapa. <f>vaiv 
€i$ to irAdyiov Kal to Kevrpov. B. 
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radius moves more slowly. This, happens with any 
radius which describes a circle ; it moves along a 
curve naturally in the direction of the tangent, but 
is attracted to the centre contrary to nature. The 
lesser radius always moves in its unnatural direction ; 
for because it is nearer the centre which attracts it, 
it is the more influenced. That the lesser radius 
moves more than the greater in the unnatural direc- 
tion in the case of radii describing the circles from 
a fixed centre is obvious from the following con- 
siderations. 

Let there be a circle BrEA and another smaller one 
inside it XX ME 
described about 
the same centre 
A and let the dia- 
meters be drawn, 
the larger Ar and 
BE and in the 
smaller circle MX 
and NE ; let the 
rectangle A^PPr 
be completed. If 
the radius AB de- 
scribing the circle 
returns again to 
the same position 
from which it 
started, namely 
to AB, it is clearly travelling towards itself. In the 
same way AX will return to the position AX. But 
AX travels more slowly than AB, as has been said, 
because the interference with it is greater, and AX 
is more interrupted. 
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"HxOw Se 7) A0Hj KCLL OL7TO TOV 0 K&9€TOS eVt 

ttjv AB 0Z eV tco kvkXco, Kal TrdXcv airo TOV 0 
rjxOco napd rrjv AB r) OQ., Kal r) QT eVt rrjv AB 
35 KaOeroSi 1 Kal r) HK. al hi] i<j> cov QT /cat 0Z 
teat, rj dpa BT iXdrrcov rrjs XZ* at ya/3 Tcrai eu- 
0etat eV a^taofS' kvkXovs e'/x/JA^fletcrat 7Tpo? opOds 
rfj Sta/xeV/>a> eXarrov T/^/xa an ot ipivovat rrjs Sta- 
jjLerpov kv toIs fiel^oGi kvkXols, eon Se r) QY tcrrj 
849 b Tfj 0Z. iv oaco or) XP° VC P V ^® r V v ^© W^X^ 7 }* 
iv togovtco XpoVa> ^ v T< ? kvkXco tco fiei^ovi /ie/jora 
r^S" BQ evrjveKTai to aKpov rrjs BA. y^/ 3 
/caret cfcvoiv <f>opd tor), r) Se irapd <f>voiv iXdrrcov 
5 7) Se BT rrjs ZX. Set Se dvdXoyov elvat, a>? to 
/caret cfyvGLV -rrpos to Kara <f>vaiv, to rrapd <f)vatv 
7rpos to irapd <j)vcuv. 

Met£ova dpa Treptcfripetav SteXfjXvde rr)v HB ttjs 
QB. dvdyKrj Se rr)v HB iv tovtco tco XpoVa; 
BieXrjXvOdvai' ivravda yap carat, orav dvdXoyov 
dfjL<f)OT€pcos avfApaLvrj to irapd cpvotv Trpos to Kara 
10 cj>vatv. et 817 /xet£oV cart to Kara <fivcriv iv tt\ 
fiec^ovL, Kal to Trapa cf>vcnv fxaXXov av ivravda 

CTVfJLTTlTTTOl [JLOVaXCOS , COGT€ TO B iv7]vix^ al & v rr ) v 

BH iv tco i<f> y ov X arjjjLetov. ivravda yap Kara 

tf)VGtV fl€V yLVETai TW B Grjpi€LW TO KEVTpOV (iaTL 

yap avrr) duo rod H KaOeros), Trapa cf)VGtv Se is 
15 to KB. ecrTt Se cos to HK Trpos to KB, to 0Z 
rrpos to ZX. cfyavepov Se idv iTri^evx^cooLV am 6 
rcov BX eVt to, H0. et Se iXdrrcov rj fxel^cov rrjs 
HB carat, rjv rjvixOrj to B, o\>x opiolcos eoTat ouSe 

1 KaOcTOV B. 2 €VT}V€)(d7) B. 

0 Similar triangles. 
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Let A9H be drawn, and from the point 9 a 
perpendicular 9Z be dropped within the circle to 
AB ; again from 9 let 912 be drawn parallel to AB, 
and the perpendiculars 12 Y and HK dropped on AB. 
Now the lines 12 Y and 9Z are equal, but BY is less 
than XZ. For in unequal circles equal straight lines 
drawn perpendicular to the diameter cut off smaller 
parts of the diameter in the greater circles, and 12 Y 
is equal to 9Z. Now in the same time in which AG 
travels along the distance X9 the extremity of 
the radius BA has described a greater arc than B12 
in the greater circle. For the natural travel is equal, 
but the unnatural is less ; and BY is less than XZ : 
but one would expect them to be in proportion, the 
two that is whose travel is natural, and the two 
whose travel is unnatural. 

The point has actually travelled over HB, which 
is greater than 12B. Now in the given time (i.e., that 
in which AX moves to AG) AB must have travelled 
over the arc HB ; for that will be its position, when 
the proportion between the natural and unnatural 
movements is true. If, then, the natural movement is 
greater in the greater circle, the unnatural movement 
would at that point have the same proportion only 
in the sense that the point B would travel along the 
arc BH in the same time as the point X would travel 
along the arc X9. For in that case the natural move- 
ment of the point B carries it to H, but its unnatural 
movement to K. For HK is the perpendicular 
dropped from H. Then HK is in the same ratio to 
KB, as 9Z is to ZX. This will be obvious if B and 
X are joined respectively to H and G. a But if the 
distance travelled by B is either greater or less than 
HB, the result will not be the same, nor Mill the 
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dvdXoyov iv dp,<f)olv to /caret, <f>voiv rrpos to irapd 
<j>vaiv. 

20 At* TJV fJL€V ToLvVV oXtIOV 0,770 TTjS aVTrjs lw)(VOS 

<f>4p€Tai d&TTOV to rrXiov ditiypv T °v KevTpov 
oy]li€iov, SrjXov S lol tcov elprjfjLevcov Slotl Se tol fxiv 
fi€L%a> £uya aKpLpeoTepd eon tcov iXaTTovcov, 
tf>av€pov €K tovtcov. ytVercu yap to fxev oitdpTov 
KevTpov (/xeVei ydp tovto), to Se im eKaTepov 
fiipos T7}$ irXdoTiyyos at e/c tov Kevrpov. diro ovv 

25 tov avTov (idpovs dvdyKT) Oglttov Kiveladai to 
aKpov tt}s rrXdaTiyyos , oocp dv TrXetov drrexj] tov 
oirdpToVy Kal eVia fxiv p,rj 8rjXa elvai iv rots' yiiKpois 
Cvyols 7rpos rrjv accrOrjCTiv eViritfe/xeva pdpr), iv Se 
tols fieyaXois SrjXa* ovOkv ydp kcoXvcl eAarrov 

30 Kivrjdfjvat, fxeyeBos rj cSare etvcu Tjj oif/ei <f>av€pov. 
677i Se tt\s fJLeydXrjs irXdaTiyyos iroiel opaTov to 
avTo fidpos fJiiyedos. evia Se S7jAa fxev in dfi(f>oTv 
iuTiVy aXXd rroXXco pL&XAov im tcov p,€i£,6vcov Sid 
to 7ToXXco fxet^ov ytveadat to jiiyedos Trjs poirrjs 
vtto tov avTov fidpovs iv to is /xei£oai. Kal hid 

35 tovto Tex^dc^ovcTLV ol dXovpyoir wXai TTpos to irapa- 
KpovecrOat lordVres 1 , rd re airdpTOv ovk iv [xiacp 
TidivT^Sj f<ol pi6Xvf38ov Trjs cj)dXayyos els daTepov 
piipos iyxiovTes, rj tov £vXov to Trpos ttjv pi%av 

TTpOS O ftovXoVTaL p€7T€LV 7TOLOVVTCS, ?) idv €)(r} OL^OV 

850 a fiapvTepov ydp iv co fxepos r) pL%a tov £vXov £otLv 9 
o oe o^os pLL,a tls zutiv. 

2. Aid tL, idv pikv dvcoOev rj to oirapTiov, otov 
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proportion between the natural and unnatural move- 
ments be the same in the two- circles. 

From what has already been said the reason why 
the point more distant from the centre travels more 
quickly than the nearer point, though impelled by 
the same force, and why the greater radius describes 
the greater arc, is quite obvious. Why also greater 
balances are more accurate than smaller ones, is 
clear from these considerations. The cord which 
suspends the balance is the centre (for it is a fixed 
point), and the parts on either side of the balance 
scale are the radii from the centre. Now the ex- 
tremity of the balance scale must move at a greater 
rate under the influence of the same weight, inas- 
much as it is further from the cord, and consequently 
in small balances some weights must make no im- 
pression on the senses, but in large balances the move- 
ment must be obvious ; for there is nothing to pre- 
vent a quantity from moving too little for it to be 
observed by the senses. But in a large balance the 
same weight makes the movement visible. Some 
movements are obvious in both cases, but arc much 
more obvious in larger balances, because then the 
extent of the swing is much greater for the same 
weight. This is how sellers of purple arrange their 
weighing machines to deceive, by putting the cord 
out of the true centre, and pouring lead into one arm 
of the balance, or by employing wood for the side 
to which they want it to incline taken from the root 
or from where there is a knot. For the part of the 
tree in which the root lies is heavier, and a knot is 
in a sense a root. 

2. If the cord supporting a balance is fixed from 
above, when after the beam has inclined the weight 
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Kartodev pei/jdVTos d(f)eXr] to fidpos, ttoXlv dva- 
5 <f)€p€Tai to t } vyov i iav ok KaTtoBev {mooTij, ovk 
dvacfreperai dXXd pievei; fj SioVt avwBev pckv tov 
GTTCLpTiov ovros nXeiov tov ^vyov ylv€Tai TO 
£7T€K€lvgl Trjg KadcTov; to ydp orrapTLOV £oti 
KadeTog. cootc dvdyKY} €gti /carcu piirciv to rrXeov, 
eco$ dv eXOr) rj Si^a oiaipovoa to ^vyov irrl t^v 
10 KaOeTov avTiqv, imKeipievov tov fidpovs iv Tcp 
dvecTTaapievcp fJioplcp tov ^vyov, €Gtcu £vyov 6p66v 

€</)* OV BT, OTTCLpTlOV ok TO AA. CK^aXXopueVOV Srj 
TOVTO KOTO) Ka9eTO$ €OTOll €</>' T^? ^ A AM. idv 

ovv em to n rj poTrrj emTeur}, earai to piev n ov 
TO E, TO §6 r OV TO Zj, <jl)GT€. tj Si^a oiaipovGa TO 
15 tpyov irpwTOV pkv rjv rj AM Trjs KaOeTov avrrjs, 
i7TiK€iixivr]s ok tt)s poTrrjs earat 7] A0* ciicrT€ tov 
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is removed, the balance returns to its original position. 
If, however, it is supported from below, then it does 
not return to its original position. Why is this ? It 
is because, when the support is from above (when the 
weight is applied) the larger portion of the beam is 
above the perpendicular. For the cord is the per- 
pendicular. So that the greater weight must swing 
downwards until the line dividing the beam coincides 
with the perpendicular, because the greater weight 
now lies in the raised part of the beam. Let the 



A 
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beam be a straight one represented by BI\ and the 
cord be AA. When this is driven downwards the 
perpendicular will be represented by A AM, if the 
weight is attached in the direction of B. The face B 
will then adopt the position E, and the face T that 
of Z, so that the line bisecting the beam at first was 
in the position of the perpendicular AM, but when the 
weight was attached took up the position AG. Con- 
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£vyov i<f> y co EZ to e£to rfjs KaOerov rfjs i<f>* fj$ 
ABj rod iv to 011, fiei^ov tov rjfxicreos* idv ovv 
a<f>cup€dfj to fidpos ol7to tov E, dvdyKTj koltco <f>4- 
peodai to Z* eXaTTov yap ioTi to E. idv fxev ovv 
20 dvco to GTrapTLov exj], ndXiv 8 id tovto dva<f>ip€Tai 
to tpyov . 

'Eay Sc KaTioBev fj to vTTOKelfievov, Tovvavrlov 
ttol€L' nAeiov ydp yivtTai tov riixlaeos tov t,vyov 

TO KOLTCO (JLCpOS TJ d)$ Tj /Ca0€TO£ hiaip€l LOUTS OVK 

dva<f>ep€TaL' Kov<j>oT€pov yap to iTTTjpTTjfxevov. 
€gtco £vyov to e<^ s ov N3, to opOov, KaOeTos Be 
25 7} KAM. St^a St) 8tatp6trat to N3. iiriTedivros 
§€ /3dpov$ inl to N, carat to fxev N ov to 0, to 
Se 3 ov to P, rj Se KA ov to A®, tooTe fxet^ov 
iuTt to KO tol> AP tco OKA. Kol a<f>aip€6£vTos 
ovv tov fidpovs dvdyKTj fxivew cW/cetTcu yap 
count p fidpos r) wepo^ r) tov rjfiiaeos tov iv to 

TO K. 

a Aristotle is wrong in the details of his second case. 
If the beam is supported from below, it is in unstable equi- 
librium, and therefore any weight placed on one arm would 
cause that arm to sink, until the beam fell off the pivot. 
The beam would only keep its position if it were supported 
at its centre of gravity — viz. at I. 
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sequently that part of the beam in its position EZ 
which is outside the perpendicular AM will exceed 
half the beam by 011. If, then, the weight is removed 
from the arm E, the arm Z must be depressed, for the 
arm E is the smaller. If, then, the cord is attached 
from above, the balance returns again to its original 
position. 

If, however, the support is from below, the opposite 
results ; for now the portion of the beam which is 
lower than the perpendicular dividing it is more than 
half ; consequently it does not return to its place ; for 
the part rising above is lighter. Let the straight beam 
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be repesented by XE, the perpendicular being KAM, 
and this bisects XE. When the weight is attached 
to the arm X T , X T will take up the position 0 and H 
will take up the position P, while KA will go to 9A, 
so that KO is greater than AP by 0KA. Now when 
the weight is removed the beam must keep its new 
position ; for the excess over half the beam beyond 
K acts as a weight and depresses the beam. a 
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so 3. Aia tL kivovgi fxeydXa fidpt] fiLKpal hwdfieis 
rto /xo^Aaj, wGirep eXexdrj K0 ^ ^ar dpyr\v, irpoG- 
XafiovTi fidpos €tl to tov /xo^Aou; p&ov he to eXar- 
tov iart Ktvrjcrai fiapos, eXarrov he Igtlv avev tov 
[jloxXov. rj on aiVioV loriv 6 jjloxXoSj £vydv [oV] 

35 icaTcodev ex ov to anaprLov Kal els aVioa hirjprjfxevov; 
to yap v7to[a6)(Xlov avrl OTraprlov ytverar fievei 
yap a/Jbc/xju ravra, oiGirep to KevTpov. errel he 
ddrrov vito tov Xgov fidpovs Aa^etTai rj fxei^wv tcov, 

€K TOV KZVTpOV, eQTl 0€ Tpla TOL 7T€pl TOV /XO^AoV, 

to iikv v7rofi6xXt>ov, GTldpTlOV 1 Kal KZVTpOV, OVO he 

850 b fidpT}, 6 T€ KIVWV Kal TO KWOVfJbeVOV O Ol)V TO KiVOV' 

[xevov fiapos Trpos to kwovv, to fxrjKos irpos to 
firjKos dvTiireTTovBev. alel he Saw dv jxeT^ov 

d<j)€0'TTjKTj TOV VTTOpLOxXlOV , paOV KlVTjG€l. OUT la 

he ioTiv rj irpoXexQeioa, otl r) irXeiov arrexovoa 
5 €K tov kcivTpov puel^ova kvkXov ypdcfrei. wGTe arro 
Trjs avTr]s Igxvos rrXeov [leTaGTrpeTai to kivovv to 
rrXelov tov virojioxXLov airixov, cgtco /xo^Ao? efi 
ov AB, fiapos he icj> y a> to T, to he kivovv e</>* a> 

TO A, VTTOpLOxXlOV 1(f) W TO E, TO he W TO A 

1 oiraprov B. 

852 



MECHANICAL PROBLEMS, 3 



3. Why is it that small forces can move great 
weights by means of a lever, as was said at the begin- 
ning of the treatise, seeing that one naturally adds 
the weight of the lever ? For surely the smaller 
weight is easier to move, and it is smaller without the 
lever. Is the lever the reason, being equivalent to a 
beam with its cord attached below, and divided into 
two equal parts ? For the fulcrum acts as the attached 
cord : for both these remain stationary, and act as a 
centre. But since under the impulse of the same 
weight the greater radius from the centre moves the 
more rapidly, and there are three elements in the 
lever, the fulcrum, that is the cord or centre, and the 
two weights, the one which causes the movement, and 
the one that is moved ; now the ratio of the weight 
moved to the weight moving it is the inverse ratio of 
the distances from the centre. Now the greater the 




distance from the fulcrum, the more easily it will move. 
The reason has been given before that the point 
further from the centre describes the greater circle, 
so that by the use of the same force, when the motive 
force is farther from the lever, it will cause a greater 
movement. Let AB be the bar, Y be the weight, 
and A the moving force, E the fulcrum ; and let H 
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Ktvrjoav i<f>' (5 to H, Ktvovfievov Se to eft oS T, 
fidpos £<f>* ov K. 

4. At(X Tt 01 fJL€GOV€OL fJidXlGTCL T7JV VCLVV KIVOVGLV ; 

rj Store rj kcotttj puoxXos eariv; VTroyioxXtov /xeV 
yap 6 ovcaA/xo? ylverai (fievei yap or) rovro), to Se 
fidpos r) ddXarra, rjv airwQel r) Ka>7rrj' 6 Se klvwv 
rov jjloxXov 6 vavrrjs eariv. del Se rrXeov fidpos 

15 Kivel, Saw dv rrXeov d<j)earfjKrj rod viropioxXlov 6 
klvwv to fidpos' /xet£a>*' yap ovrw ylverai, rj e/c 
to£> Kevrpov, 6 Se aKaXfios vTropioxXiov wv Kevrpov 
eariv. ev fJLearj Se rfj vrjt irXelarov rrjs KOJ7rrjs 
evros ear lp' /cat yap r) vavs ravrrj evpvrdrrj eariv 3 
ware wXeiov eV' dfi<f>6repa evSex^crOat jiepos rrjs 

20 kwtttjs eKarepov rolxov evros etvat rrjs vecos. 
Kivelrai jxev ovv rj vavs Sta to aTrepeioopLevrjs rrjs 
KWTrrjs els rrjv OdXaaaav to aKpov rrjs kwttitjs to 
evros rrpocevai els to 7rpoa9ev } rrjv Se vavv TTpoa- 
oeoefAevrjv ra> a/caA/xa) av[kiTpoievai s fj to aKpov rrjs 
KWTrrjs. fj ydp TrXelarrjv OdXaaaav Statpet rj Komrj, 

25 ravrrj dvdyKrj jidXcara irpowOeiaOai' irXelorrjv Se 
Statpet fj rrXelarov fiepos airo rod aKaXpuov rrjs 
KW7rrjs eariv. Sta rovro oi jxeaoveoL fjidXtara 
klvovolv. fjieytarov yap ev \x,earj vrjt to diro rod 
GKaXjjiov rrjs kwtttjs to evros eariv. 

5. Aid rl to 7rr)odXiov jxiKpov ov, Kal eV eaxdrw 
ra> ttXolw, roaavrrjv ovvapuv e^et cSoTe vtto fjuKpov 
oiaKos Kal evos dvBpwrrov hwdjieajs, Kal ravrrj s 
r)pe fracas, /xeyaAa KiveZaBai jxeyedrj 7rXolwv ; rj 
Score Kal to 7Tr}odXt,6v ion /xo^Aos, Kal [XoxXevec 
6 Kv/Sepvrjrrjs. fj jxev ovv TTpoarjpjioar ai rw ttXoIw, 
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be the point to which the moving force travels and K 
the point to which F the weight moved travels. 

4. Why do the rowers in the middle of the ship 
contribute most to its movement ? Is it because the 
oar acts like a bar ? For the thole-pin is the fulcrum 
(for it is fixed), and the sea is the weight, which the 
oar presses ; the sailor is the force which moves the 
bar. In proportion as the moving force is further 
away from the fulcrum, so it always moves the weight 
more ; for the circle described from the centre is 
greater, and the thole-pin, which is the fulcrum, is the 
centre. The largest part of the oar is within in the 
centre of the ship. For the ship is broadest at this 
point, so that it is possible for the greater part of the 
oar to be within the sides of the ship on either side. 
Therefore the movement of the ship is caused, because 
the end of the oar which is within the ship travels 
forward when the oar is supported against the sea, 
and the ship being fastened to the thole-pin travels 
forward in the same direction as the end of the oar. 
The ship must be thrust forward most at the point at 
which the oar displaces most sea, where the distance 
between the handle and the thole-pin is greatest. 
This is the reason why those in the middle of the ship 
contribute most to the movement of the ship : for that 
part of the oar which stretches inside from the thole- 
pin is, greatest in the middle of the ship. 

5. Why does the rudder, which is small and at the 
end of the vessel, have so great power that it is able 
to move the huge mass of the ship, though it is moved 
by a smaller tiller and by the strength of but one 
man, and then without \iolent exertion ? Is it 
because the rudder is a bar, and the helmsman works 
a lever ? The point at which it is attached to the ship 
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ylverat v7Top,6xXtov , to he 6Xov TrrjhdXiov 6 fioxXos, 
to he fidpos r) OdXaacra, 6 he KvfiepvrjTrjs 6 klvcov. 
35 ov Kara irXdros he XafifidveL rrjv QdXaooav, woirep 

7] KCOTTTjj TO 7T7]hdXlOV . OV ydp els TO TTpOudeV KiVel 

to ttXolov, dXXd Kivovjievov kXivzi, irXaylcos rrjv 
ddXarrav hexdfievov. eirel yap to fidpos rjv rj 
ddXaacra, Tovvavrlov aTrepeihofievov kXlvcl to 
ttXoiov. to yap vTrofioxXtov els TOvvavTiov UTpe- 
851 a (fterai, rj ddXaooa fxev els to evTos, 1 eKeivo he els 

TO eKTOS. TOVTCl) §€ aKoAoV0€L TO TtXoCOV hid TO 

ovvheheodai. r) fxev ovv kco7ttj Kara rrXdros to 
fidpos d)8ovaa i<al vtt eKelvov avTwdovpLevr] els to 
ev6v irpodyei- to he 7TrjSdXiov t tboirep KadrjTac 

5 TrXdytov, TTjv els to TrXdytov, rj hevpo r) eKet, noiel 
Kivrjatv. €77* aKpov he Kal ovk ev fieaco KeiTat, 
otl paarov to Kivovfxevov Kivfjaai 0,77' aKpov klvovv. 
TayiOTa yap <f>epeTai to irpwrov fiepos hid to 
coorrep ev rols (fyepojievois eTrl TeXei Xf)yeiv tt)v <j>o- 
pdvy ovto) Kal tov avvexovs eirl TeXovs dodeveaTaTrj 

10 eurlv r) <f>opd. el he dudeveardrrj, pahla eKKpoveiv. 
hid Te hr) TavTa ev rfj TTpvfJivrj to TrrjhdXiov euTi y 
Kal otl evravOa fiiKpas Kivrjaeajs yevofievrjs ttoXXo) 
fiei^ov to hidoTrjfia eirl tw iaxdrcp ylveTai, hid to 
ttjv iutjv ycovlav eirl fiel^ova KadfjaOai, Kal Saw 
av jiel^ovs woiv at irepiexovaai, hrjXov he eK 

15 tovtov Kal 81 rjv alrlav fiaXXov TTpoepx^TCLi els 
TOvvavTiov to ttXolov r) rj Trjs KWTrrjs TrXaTr)' to 
avro yap pueyeBos rfj avTjj Icrxv'C Kivovfievov ev 
dipt ttXIov r) ev to) vhaTi rtpoeiaiv. earw yap r) 
AB KOJ7T7], to he r 6 cfKaXfioSy to he A to ev tw 
7tXoIo> } r) dpxrj Trjs kwtttjs, to he B to ev rfj 

1 OdXaaaa Se ivros. B. 
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is the fulcrum, the whole rudder is the bar, the sea is 
the weight, and the helmsman is the motive force. 
The rudder does not strike the sea at right angles to 
its length, as an oar does. For it does not drive the 
ship forward, but turns it while it moves, receiving 
the sea at an angle. For since the sea is the weight, it 
turns the ship b) r pushing in a contrary direction. 
For the lever and the sea turn in opposite directions, 
the sea to the inside and the lever to the outside. The 
ship follows because it is attached to it. The oar 
pushes the weight against its breadth, and being 
pushed by it it in return drives the ship straight for- 
ward ; but the rudder, being placed aslant, causes 
movement also to be at an angle, either in one 
direction or the other. It is placed at the end and 
not in the middle of the ship, because the part moved 
can move most easily when the moving agent acts 
from the end. For the first part moves most rapidly 
because as in other travelling bodies the travel ceases 
at the end, so in a continuous body the travel is 
weakest at the end. If, then, it is weakest there, it is 
at that point easiest to shift it from its position. This 
is why the rudder is at the stern and also because, as 
there is very little movement at that point, the dis- 
placement is much greater at the end, because the 
same angle stands on a large base, and because the 
enclosing lines are greater. From this it is obvious 
why the ship moves further in an opposite direction 
than the oar-blade ; for the same mass, when moved 
by the same force, will travel further in air than in 
water. For let AB be the oar, T the thole-pin, and A 
the part of the oar inside the ship, that is, the handle of 
the oar, while the point B is the end in the sea. Now 
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la . 

20 OaXdrrrj. el Stj to A ov to A fJL€TaK€KLV7]rat> to 
B ovk eoTCLi ov to E* tor] yap Y) BE Tjj AA. LVOV 
ovv jj,€TaK€Xcopr}K6s eoTat. aAA* rjv eXaTTOV. 
eoTcu 817 of to Z. to 0 dpa Tepvei 1 ttjv AB, /cat 
oi>x fj 2 to r, /cat KOLToidev. iXaTTCov yap rj BZ 
Trjs AA, a)GT€ Kal rj QZ tt)$ A0* opLoia yap ra 

25 Tplycuva. fjLeBeoTrjKos 3 Se eoTai /cat to fieaov, to 
€<£* ou r* et? TouvairtW yap tu> iv Tjj OaXaTTj) 
aKpcp tco B fxeTaxcopel, fjTrep to iv to) ttXolw 

CLKpOV TO A, /X€T€^CL>p6t* §6 TO A OU TO A. WOT€ 
IX€TaKLV7]6^G€Tat TO TtXoLOV, Kal €K€L, OV Yj dpX^j 
TTjS KWTTTjS, }JL€Ta(f>€p€TaL. TO 0° aUTO Kal TO 

TTrihaXtov TTOteiy ttXtjv otl els to TrpoaOev ovSev 
30 ovfifiaXXeTai tw ttXolo), wa7T€p iXix^ 11 ] dvco, 
dXXd fiovov TTjv TTpvptvav els to 7rXdyiov aTTOjOet 
€v6a fj ev6a m etV TovvavTiov yap rj rrpwpa ovtqj 

V€V€l. Jj JJL€V 8rj TO 7T7]hdXiOV 7TpOO€^€VKTaL, Set 
OLOV TL TOV KLVOV{Ji€VOV JJL€OOV VO€LV , Kal 0)G7T€p 6 
OKaXfJLOS Tjj KW7TJI' TO Si jJuioOV V7TOXOJp€L, fj 6 Otaf 

85 fi€TaKiv€LTai. idv jjl€V €iacx) dyj), Kal rj irpvpiva 



1 Z 77 to @. dpa rotvvv B. 
3 KaOearrjKos B. 
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if the point A be moved to the point A, the point B 
will not be at E ; for BE is equal to AA, and it would 



0^ 



IZ 



thus have travelled an equal distance. But it is 
smaller, and it will be at the point Z. The point 0 
then cuts the line AB, not where T is but below. For 
BZ is less than AA, just as GZ is less than AG ; for 
the triangles are similar. The centre T will also be 
displaced ; for it moves in the opposite direction to 
the part B, which is in the sea, and in the same direc- 
tion as A, the part in the boat, and A has changed its 
position to A. So the position of the ship will be 
changed, and the point where the handle of the oar is 
will be moved. The rudder acts in the same way 
except that it does not contribute anything to the 
forward movement of the ship, but only pushes the 
stern sideways in one direction or the other ; for the 
bow moves in the opposite direction to the rudder. 
The point at which the rudder is attached must be 
regarded as the pivot of the moving part, and func- 
tions like the thole-pin for the oar ; but the centre 
of the ship is moved in the same direction as the 
rudder. If it is moved inwards the stern moves in 
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851 a 

oevpo fjLeOeoTrjKW r) he Ttpwpa els Tovvavrlov 
vevei* ev yap rep avrtp ovGrjs Trjs Trpwpas to 
ttXolov fjLedeuTTjKev oXov. 

6. Ata, tl, ooqj dv rj Kepala dvojTepa fj, Barrov 
ttXcI ra TrAota ra> avra> lgtlco Kal tco avra> Trvev- 

io jxari; rj StoVt ylverat 6 jxev lotos {loyXos, vtto- 
851 b fxoxXiov he to ehtoXiov ev w ifXTTeTTrjyev, o he. Sec 
Kiveiv fidpos, to ttXolov, to he kivovv to ev to> 

loTLCp TTVeVfJLOL. €i S' OGO) aV 7T0ppd)T€ pOV rj TO 

VTTopioxAiov, paov KiveZ Kal OdrTOv rj avTrj hvvapus 
to avro fidpos, r) ovv Kepala avwrepov dyofievrj 

5 KOLI TO IGTLOV 7TOppWT€pOV ^ 7TOL€L TOV ehcoXtOV 
VTTOflOxXlOV OVTOS. 

7. Aid Tiy orav i£ ovpias fiovXtovrai hiahpajielv 

jJbrj OVptOV TOV TTVevpLOLTOS OVTOS S TO fJL€V TTpOS TOV 

KvfiepvrjTrjv tov Igtlov fxepos GTeXXovrac, to he 
irpos Tr)v irpcopav Trohiaiov TTOLrjadpLcvoi i<f>iacnv; 

10 rj Stort dvTiGTrav to TnqodXiov noXXtp fiev ovtl tw 
TTvevfiaTL ov hvvaraL) SXlytp he } o vTrooreXXovTai. 
irpodyei [lev ovv to TTvevfjLOLy els ovpiov he KaBioTrjGi 
to TrrjhdXcov, dvTiGTTtov Kal \ioyXzvov Trjv ddXarrav. 
a/xa he Kal ot vavrac fxaxovrat ra> TrvevfiaTL* 
dvoLKXtvovGi yap eirl to ivavTcov eavTovs* 

15 8. Aid tl Ta orpoyyvXa Kal 7repL<f>eprj tcov ayr\- 
fiaTcov evKivrjroTepa; Tpix&s he evhex^Tai tov 
kvkXov KvXiGQrjvai' r) yap Kara rrjv dipcoa, GVfx- 

fJ,€TafidX\oVTOS TOV K€VTpOV, 0)G7T€p 6 TpO^OS" O 

Trjs dfJbd^rjs KvXUrar rj irepl to Kevrpov fiovov, 
<x>G7T€p at Tpox^Xiai } tov Kevrpov fievovTOS* r] 
20 irapd to eVtVeSov, to£> Kevrpov yuevovTos, coGirep 6 



a This is of course untrue. For any sail of given size (at 
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that direction ; but the bow moves in a contrary 
direction, for while the bow remains in the same 
place the whole ship changes position. 

6. Why is it that the higher the yard-arm, the faster 
the ship travels with the same sail and the same wind ? 
Is it because the mast acts as a lever with its base in 
which it is fixed as a fulcrum ? Then the weight 
which requires to be moved is the ship, and the agent 
of movement is the wind in the sail. If, then, it is true 
that the farther the fulcrum, the more easily and 
rapidly does a given power move a given weight, then 
the yard-arm being higher makes the sail also farther 
away from the base which is the fulcrum. 0 

7. Why is it that, when the wind is unfavourable 
and they wish to run before it, they reef the sail in 
the direction of the helmsman, and slacken the part 
of the sheet towards the bows ? Is it because the 
rudder cannot act against the wind when it is stormy, 
but can when the wind is slight and so they shorten 
sail ? In this way the wind carries the ship forward, 
but the rudder turns it into the wind, acting against 
the sea as a lever. At the same time the sailors fight 
against the wind ; for they lean over in the opposite 
direction. 

8. Why are round and circular bodies easiest to 
move ? It is possible for a wheel to move in three 
ways ; first, it may move along the felloe, the centre 
moving also, just as the wheel of a cart revolves ; 
secondly, it may move about the centre, like a pulley, 
the centre remaining fixed ; thirdly, it may move in a 
plane parallel to the ground, the centre still remaining 

right angles both to the ship and the wind) the higher the 
sail the more the bows will dip, owing to the resolved part 
of the force acting downwards. 
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851b % 

K€pafj,€LKog rpoxos KvXlvSerai, el fiev Srj rdx^crra 

TOL TOLCLVTGL, Sid T€ TO fJblKpCp CL7TT€adai TOV €7Tt- 

ireoov, woirep 6 kvkXos Kara GriyfJLrjVy /cat Sta to 
pur) irpooKOTTTW d<f>eorr}Ke yap rfjs yrjs rj ycovla. 

25 /cat ert cS dv diravri]ari acopbari, TrdXiv rovrov 
Kara paKpov arrrerai. el S' evdvypaybjjbov r\v s rfj 
evueia em ttoAv iynrero av rov eTTLireoov. en fj 
peirei em to fidpos, ravrrj Kivei 6 Kivtov. orav 
[lev yap TTpos opdiov rj Sidfierpos fj rod kvkXov 
ra> emTreSw, drTro\ievov rov kvkXov Kara OTiyfJL7}V 
rod emireSoV) taov to fidpos eir* dfJL<f>6repa Sta- 

30 Xafifidvei rj Sidfierpos' orav Se KtvfjraL, evOvs irXeov 
e<j> co KLveirat, ojonep perrov. evrevdev evKivt)- 
rorepov rip wOovvri els rovfjLTrpooQev i<f>' o yap 
perrei eKaarov, evKivryrov eariv, etirep /cat to em 

35 to evavrlov rfjs po7rrjs ovvKlvqrov. en Xeyovai 
rives on /cat rj ypafifirf rj rod kvkXov iv <f>opa earlv 
del, a>G7T€p rd pbevovra, Sta to dvrepelheiv, otov 
/cat Tots fJLCL^ocri kvkXols vudpyei* irpos rovs eXdr- 
rovas. Odrrov yap vtto rrjs toys laxvos Kivovvrai 
ol fiel^ovs /cat to, fidpr] klvovgl, Sta, to poirrfv riva 
€^€t^ rrjv ycovlav rrjv rov fjuel^ovos kvkXov Trpos 
rrjv rov eXdrrovos, /cat elvai oirep r) Sidfxerpos 

40 TTpos rrjv Sidfierpov. dXXd fjLrjv tt&s kvkXos fieli^wv 
852 a Trpos iXdrrova' aireipoi yap ol iXdrroves. el Se 
/cat TTpos erepov k'xei po7Trjv 6 kvkXos, ojjlolcos Be 
evKtvrjros, /cat dXXrjv dv e^ot poirrjv 6 kvkXos /cat 
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fixed, as the potter's wheel revolves. All such move- 
ments are fast because the contact with the ground is 
slight, as a circle has only one point of contact, and 
because of the absence of friction ; for the angle of 
the circumference is away from the ground. If also 
it meets a body, it again only comes into contact with 
a small surface. If, on the other hand, the body were 
rectilinear, it would because of its straight side touch 
the ground for a considerable distance. Again, the 
mover moves it in the same direction as its weight 
inclines. For when the diameter of the circle is at 
right angles to the ground, as the circle only touches 
the ground at one point, the diameter divides the 
weight equally on both sides of it ; but when it moves 
the weight is immediately more in the direction of 
the movement, as though its balance were thrown 
that way. Consequently it is easier for the pusher to 
move it forward ; for any body is easily moved in the 
direction towards which it inclines, and is similarly 
difficult to move in a direction opposite to its weight. 
Some say that the circumference of a circle travels 
perpetually, just as things remain at rest owing to 
resistance, as one can see in the case of greater circles 
in comparison with less. For greater circles move 
quickly and move greater weights by the application 
of the same force, because the angle of the greater 
circle has considerable influence in comparison with 
that of the lesser, and is in the same ratio as the 
diameter of the one bears to the diameter of the other. 
Now every circle is greater than some smaller one ; for 
there are an infinite number of smaller circles. Now 
if it is a fact that one circle has weight in comparison 
with another, and is therefore easy to move, there are 
cases in which the circle and the things moved by it 
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ra V7TO kvkXov KLvovpLeva, Kav fir] rfj cti/rtSt aTTTTyrai 
5 tov €7rt7re§ou, aAA' rj rrapa to e7TL7reoov } rj ws al 
rpo^tAear /cat yap ovtcjs e^ovra paara klvovv- 

TGLL Kal KLVOVGL TO fidpOS. Tj OV TCO KOLTOL fJLLKpOV 

aTTT€odai /cat irpovKpoveiv , aAAa St* aXArjv alrlav. 
avrr) Se Iotlv r) elprjiievrj npoTepov, on e/c Bvo 
cj)Opcov yeyevryraL 6 kvkXos, ware filav avrcov alel 

10 €^6tV pOTTTJV, Kal OLOV <f>€p6[JL€VOV avTov alel KLVOVOiV 

oi klvovvtcs, orav klvcjol Kara rrjv 7repi(f>ep€Lav 
othdoovv. c^epofieurjv yap avrrjv kivovolv tt)v p,ev 
yap els to irXdyiov avrov klvtjglv wOet to klvovv, 
tt)v he em Trjs SiajjieTpov avTO$ /cti^trat. 

9. Ata, tl ra 8ta tcov pLeL^ovcov kvkXcov alpofieva 
15 /cat eXKOfieva paov Kal Oarrov KLVovpiev; olov /cat 

at rpo^tAeat at fiei^ovs twv eXaTTovcov, Kal at 

OKVTaXaL OpLOLtOS. Tf StOTt OGCp S.V fJL€L^O)V Tj €K 

tov Kevrpov rj, ev tco lgco ^pd^aj irXeov KLvelrai 

XOJpLOV, t50T€ /Cat TOV LOOV fidpOVS €7TOVTOS 7TOirjcr€L 

to avTOj warrep €17to[jl€v Kal ra /x€t£aj £vya tcDv 
20 iXaTTovcou d/cptjSeWepa etrat. to p,ev yap GTrapTiov 
€gtl KevTpov, tov oe tyyov ai €77t rdSe tov arrap- 

TLOV at €K TOV K€VTpOV. 

10. Ata tl paov, orav dvev fidpovs rj, /ctvetrat to 
tpyov, rj €X ov ftdpos; ofiolcDS oe Kal Tpoxos $ 

2o d'AAo TOLOVTO TOV fiapVT€pOV [JL€V fiel^OVOS 0€ TO 

eXaTTOv Kal Kov<j>oTepov} rj ort ov \lovov els tov- 
vavTiov to fiapv, aAAa /cat els to irXdyiov Svo- 
KLvryrov Iotlv, evavTLOv yap Trj po7rfj KLvrjoai 



1 TO (3apVT€pOV fJL€V £l6t£oV S« TOV tAoLTTOVOS, Kal KOV<f>OT€pOV B r 
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have an additional inclination ; that is. when they do 
not touch the surface with the felloe, but either move 
parallel with the ground, or with the motion of pulleys; 
for in this position they move very easily, and move 
weights as well. But this is not due to the small 
degree of contact and friction, but to another cause. 
This is the one mentioned before, that a circle con- 
sists of two directions of motion, so that the weight 
must always incline in the direction of one of them ; 
thus the mover always impels it in the direction in 
which it is already travelling, when they move it in 
any direction in a line with its circumference. For 
they are moving it when it is already travelling ; for 
the moving force drives it in the direction of the 
tangent, while the circle itself moves in the direction 
of its diameter. 

9- Why is it that we can move more easily and 
quickly things raised and drawn by means of greater 
circles ? For instance larger pulleys work better than 
smaller ones and so do large rollers. Surely it is 
because, the distance from the centre being larger, a 
greater space is covered in the same time, and this 
result will still take place if an equal weight is put 
upon it, just as we said that larger balances are more 
accurate than smaller ones. For the cord is the centre 
and the parts of the beam which are on either side of 
the cord are the radii of the circle. 

10. Why is a balance moved more easily when it is 
without a weight than when it has one ? In the same 
way in the case of a wheel or anything of the kind the 
smaller and lighter is more easily moved than the 
larger and heavier. Is it because the weight is more 
difficult to move, not only in the opposite direction 
but at an angle ? For it is hard to move a thing in the 
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XaA€7TO)S> €<p O be p€7T€L, paOLOOS' €tS 0€ TO TTAaytOV 
OV p€7T€l. 

11. At(X TL €7Tl TCOV OKVTaXtDV p&OV TCC <f>OpTL(L 

30 KOfAt^erai rj eirl rtbv dfxa^cbv, e^ouow rtbv fxev 
fieydXovs rpoxovs, rtbv Se puKpovs; fj Siort enl 
rtbv oKvrdXoiv ovSefJLtav e^ei rrpovKoifjiv, to Se enl 
rtbv d[ia^tbv rov d£ova, Kal TTpooKOTrrei avrtb- 
etc re yap rtbv dvooOev met^ei avrov Kal eK rtbv 
TrXayLoov. to Se enl rtbv UKvrdXoov eirl Svo rovrajv 
KiveiraL, rfj re Karoo X^P a vTroKetpLevrj Kal rtb 

35 fidpei rtb emKeipbevcp- eV dfjLfj)orepa)V ydp rovrtov 
KvXlerai rtbv rorrtov 6 kvkXos Kal ff>ep6p,evos 
tbdeti at. 

12. Ata rl Troppoorepoo rd /3eXrj tf>eperat and rrjs 
crtf>evS6vrjs rj dird rrjs X €t P^> xatroi Kparet ye 6 

852 b f3dXXa>v rfj x ei P L f^dXXov V aTraprrjaas rd fidpos. 
Kal ere ovroo fiev Svo fidprj KLvet s ro re rrjs otf>ev- 
Sovrjs Kal ro fieXos, eKelvws Se ro fieXos fxovov. 
norepov on ev puev rfj crtjyevSdvrj Kivovfievov rd 
fieXos punrei o fidXXoov {Ttepiayaytov ydp kvkXw 
5 'troXXaKLS dtfylrjcnv), eK Se rrjs X €L P os Q- 77 ^ T V$ 
rjpejJLtas rj dpxrj' ndvra he evKLVrjrorepa Kivov[ieva 
r) rjpefjiovvra. r) Sid re rovro, Kai Stori ev puev rob 
ocfyevSovdv rj p,ev x^lp yiverai Kevrpov, r) Se Gtf>evS6vrj 
rj €K rod Kevrpov Saw dv rj fiet^tov r) diro rov 
KevrpoVy Kivelrai Oarrov. r) Se air 6 rrjs x et POS 
10 fioXrj rrpos rrjv atf>evS6vrjv jSoa^eia eorlv. 

13. Aia Tt paov Ktvovvrat Trepl to avro £vydv 
ol [lei^ovs rtbv iXarrovtov KoXXorres, Kal ot avrol 
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opposite direction to its weight, but easy in the 
direction of its weight ; but it does not incline at an 
angle. 

11. Why are heavy weights more easily carried on 
rollers than on carts, though the latter 's wheels are 
larger while the circumference of rollers is small ? Is 
it because in the case of rollers there is no friction, 
but in the case of carts there is the axle, and there is 
friction on that ; for there is pressure upon it not only 
from above, but also horizontally ? But a weight 
resting on rollers moves at two points of them, the 
ground supporting from below and the weight 
pressing from above ; for the circle is revolving at 
both these points, and is impelled in the direction it 
travels. 

12. Why does a missile travel further from the sling 
than from the hand ? And yet the thrower has more 
control with his hand than when he has a suspended 
weight. In the case of a sling he has two weights to 
move, that of the sling and that of the missile, 
whereas in the former case he has the missile only. 
Is it because the man who hurls the missile has it 
already moving in the sling (for he only lets it go after 
swinging it round in a circle many times), but when 
projected from the hand it starts from rest ? For 
everything is easier to move when it is already set in 
motion than when it is at rest. Is this, then, one 
reason, and is this another, that in using a sling the 
hand becomes the centre and the sling the radius ? 
Thegreater then the radius. the faster the movement. 
But the cast from the hand is at a small distance com- 
pared to the sling. 

13. Why are the larger handles more easy to move 
round a spindle than smaller ones, and in the same 
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OVOi ol \€7TTOT€pOL VTTO T7)S aVT7]S l^XVOS TCOV 7Ta^U- 

repa>v; r) Sioti 6 fiev ovos Kal to £vyov Kevrpov 
15 earlv, ra 8e duexovra fieyedrj al £k rov Kevrpov; 
darrov 8e Kivovvrai Kal TrXeov oltto rrjs avrrjs 
laxvos al rcov fiei^ovcov kvkXojv r) al rcov eXarrovcov 
vtto rrjs avrrjg yap laxvos darrov piedlcrrarat to 
atcpov to rroppwrepov rov Kevrpov. Sio irpos f^ev 
to Zpybv rovs KoXXoTras opyava rrotovvrat, ols 
20 paov orpe<f>ovcnv ev 8e rols Xeixrois ovols rrXelov 
ylverai to e£oo rov £vXov, avrrj 8e ylverai r) €K rod 
Kevrpov. 

14. Am rl to avro fieyeOos £vXov paov Kareda- 
oerai Trepl to yovv, iav loov drroorrjuas roov aKpcov 
ixdfxevos Karayvvrj, r) irapa to yovv iyyvs ovros' 

25 Kal iav Trpos rrjv yrjv ipeloas Kal too tto81 Trpoofias 
TToppwOev rfj X €l P l Karayvvrj, r) iyyvdev; r) Stori 
evda fiev to yovv Kevrpov, evda 8e 6 ttovs* oaw 8' 
av rroppchrepov fj rov Kevrpov, paov Kivelrat arrav. 
KtvrjOrjvai 8e dvdyKrj Karayvvfievov . 

15. Aid rl rrepl rovs alyiaXovs at KaXovfievat 
30 KpoKai arpoyyvXai elalv, €K fiaKpoov rwv XlOoov Kal 

SorpaKoov to i£ vrrapx^js ovroov; r) Start ra nXeiov 
drrexovra rod fieorov iv rals Kivqcreoi darrov 
<j)eperat. to fiev yap fiecrov ylverai Kevrpov, to 
Se 8idorr]pLa r) €K rov Kevrpov, del Se r) fiel^oov 
diro rrjs Lonrjs Kivrjcrecos fxel^oo ypd<j>ei kvkXov. to 
35 8 s eV loco XP° VL 9 p<ei£a> Ste£io> Oarrov <j>eperai. 
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way less bulky windlasses are more easily moved than 
thicker ones by the application of the same force ? 
Is it because the windlass and the spindle are the 
centre and the parts which stand away from them are 
the radii ? Now the radii of greater circles move more 
quickly and a greater distance by the application of 
the same force than the radii of smaller circles ; for 
by the application of the same force the extremity 
which is farther from the centre moves more. This is 
why they fit handles to the spindle with which they 
turn it more easily ; in the case of light windlasses 
the part outside the centre travels further, and this 
is the radius of the circle. 

14. Why is a piece of wood of equal size more easily 
broken over the knee, if one holds it at equal distance 
far away from the knee to break it, than if one holds 
it by the knee and quite close to it ? And similarly 
if one supports the wood on the ground and then put- 
ting the foot on it one breaks it with the hand, it 
breaks more easily if the hand is at some distance 
rather than if one holds it at a point close to the foot. 
Is it because in one case the knee and in the other the 
foot is the centre ? But the farther it is away from 
the centre the more easily is everything moved. And 
what is being broken must necessarily be moved. 

15. Why are the stones on the seashore which are 
called pebbles round, when they are originally made 
from long stones and shells ? Surely it is because in 
movement' what is further from the middle moves 
more rapidly. For the middle is the centre, and the 
distance from this is the radius. And from an equal 
movement the greater radius describes a greater 
circle. But that which travels a greater distance in an 
equal time describes a greater circle. Things travel- 
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852 b 

ra Se (frepofieva Odrrov €K tov lgov d7roGTT)fiaTOS 

0$>ohpOT€pOV TV7TTCL. TO. Se TV7TTOVTCL fJL&XXoV Kal 

aura rvTrrerai fidXXov. wore dvdyKrj Opaveadou 
aUl ra rrXiov amiyovra tov fieaov. tovto Se 
TTOLUXovra avdyKT] ytveadac 7T€pt<f>€prj . rats Se Kpo- 

853 a kgus Sia rrjv rrjs BaXdrrrjs Kwrjaw, Sid to fierd rrjs 

Bahamas Kiveiodai, crvjifialvei del iv klvtjg€l etvac 
Kal KvXioiiivais irpooKoiTTeiv . tovto Se avdyKT] 
^LtaAtcrra crvyifialveLv avTOis tois aKpots. 

5 16. Aia rt, ocra> dv fj fiaKpoTepa ra £t>Aa, to- 
orovTCp dodevioTtpa yiVerai, /cai /ca/x7TT€Tcu alpo- 
fi€va fidXXov, Kav fj to p,kv fipaxv, ooov S/tttj^u, 
Xctttov, to Se eKdTov 7TT})((x)V TTayv ; rj StoVi /xo^Aos" 
yiWrou /cat fidpos Kal vttojjloxXcov iv tw alpeodat 

io ToO £vXov to jjirjKog; to fiiv yap TTpWTov fiipos 
avTOV, o r) ^etp alpei, ofov vnofJioxXtov yiVerat, to 
8' €7ri to> a/cpaj fidpos. a>OT€ ocrw dv fj jiaKpo- 
T€pov to dno tov VTTOfioxXlov, tooovto) dvdyKrj 
KajJLTTTeodaL fi&XXov oooj yap dv ttX4ov dviyr] tov 
VTTOjioxXiov y TOcrovTcp avdyKT) KafJL77T€O0aL jJL€l£,OV. 

15 avdyKT] ovv atpeadat to, a/cpa tov fioxXov. idv 
ovv fj KajjLTTTOjjLtvos 6 fioxXos , avdyKT) aVTOV /ca/x- 
TTTeadai fidXXov alpopievov. onep avfifiatvei iirl tcov 
£vXcdv Ttov jxaKpwv iv Si tois fipaxioiv iyyvs to 
eoxaTov tov viroyLoxXiov ylveTat tov TjpejjLovvros. 
17. Aid tl to) cr<j)T]vl ovti }MKpa> fieydXa fidp-q 

20 SuWaTcu Kal fieyddr] oco/xdrajf , Kal dXlxfjts loxvpa 
yiveTai; t) Sioti 6 u^rjv hvo /xo^Aot eioiv ivavrloi 
dXXrjXots, £x €l Se ZKaTepos to jjiiv fidpos to Se 
VTTOjioxXtov y o Kal dvaoira t) nU^ei. ctl Se t) tt)s 
TrXr^yTjs <f>opd to fidpos 3 o TV7TT€L Kal KW€i> TTOiet 
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ling with a greater velocity over a greater distance 
strike harder ; and things which strike harder are 
themselves struck harder. So that the parts further 
from the middle must always get worn down. As this 
happens to them they become round. In the case 
of pebbles, owing to the movement of the sea and 
the fact that they are moving with the sea, they 
are perpetually in motion and are liable to friction 
as they roll. But this must occur most of all at 
their extremities. 

16. Why are pieces of timber weaker the longer 
they are, and why do they bend more easily when 
raised ; even if the short piece is for instance two 
cubits and light, while the long piece of a hundred 
cubits is thick ? Is it because the length of the wood 
in the act of raising it forms the lever, weight and 
fulcrum ? For the first part of it, that which the hand 
raises, acts as a fulcrum, the part at the end is the 
weight. Consequently the greater the distance from 
the fulcrum the more it must bend ; for the greater 
the distance from the fulcrum the greater the bending 
must be. So the ends of the bar must be raised. If, 
then, the bar bends, it will bend more the more it is 
raised — a condition which occurs in the case of long 
pieces of wood ; whereas in short pieces the end is 
close to the fulcrum, which is at rest. 

17. Why are great weights and bodies of consider- 
able size split by a small wedge, and why does it exert 
great pressure ? Is it because the wedge consists 
of two levers opposite to each other ? And each 
has both a weight and a fulcrum, which works either 
upwards or downwards. The travel of the blow is 
the weight which strikes and causes movement, and 
which makes the weight heavy ; and because it 
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853 a 

25 /xeycr kqI hid to Kivovfievov Kivelv rfj rayvrrfi 
laXvei k'ri irXiov. fJUKpw Se ovri jxeydXai Swdfiets 
GLKoXovdovcrf Sio XavBdvei klvcov irapd rr)v d^lav 
rod fieyeOovs. k'arw a<f>r)v e<^' <S ABI\ to Se 
o(f)r)voviJL€vov AEHZ. fioxXos §rj ylverai r) AB, 
fidpos Se to to£» B Karcjodev, VTropuoxXiov Se to 

so ZA. ivavrlos Se rovra) jjloxXos to BT. r) Se Ar 
KOirrofxevrj hcarepa tovtcov xPV raL /^X^*?' <^ acr77 a 
yap to B. 

18. Aid tL, idv res Suo Tpo^tAea? TrotTyoas 1 em 
Sucre £vXois ovfAfidXkovow iavrdls ivavrLcos avrals 
kvkXco 7T€pLf3dXr) kclXwSiov, %xov to dprrjfxa €K 
35 Oarepov rcov ^vXwv 3 ddrepov Se fj TTpocreprjpeLopLe- 
vov rj TTpooTeQeifxivov Kara rds Tpox<&Xlas y idv 
e'A/qy rig rfj dpxfj rod KaXajSiov, pieydXa fidprj 
Trpoadyei, Kav rj /xiKpa r) lA/couaa laxvs; rj Sioti 
to avTO f$dpo$ an 6 eXdrrovos laxvos, el fioxXevtrat, 
iyetperai, r) diro x ei pos; rj Se Tpo^iAe'a to auTo 
853 b noiet rep fxoxXcp, c5oT6 i) fxla paov eAf ei, Kal diro 
pads oXktjs rod Kara X € W a ^oXv e'A^ei ftapvrepov. 
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moves an already moving object with considerable 
speed, the force is even greater. Great forces then 
follow what is in itself a small object ; so we do not 
notice that it produces a considerable movement in 
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comparison with its size. Let ABr be the wedge, 
and the block to which it is applied AEHZ. Now 
AB is the lever, and the weight is below at B, while 
ZA is the fulcrum. Opposite this is the other lever 
Br. When AF is struck it makes use of both these 
levers ; for at the point B there is an upward thrust. 

18. Why is it that if one puts two pulleys on two 
blocks which support each other in opposite directions, 
and passes a rope round them in a circle, with one end 
suspended from one of the blocks, and the other either 
supported by or passed over the pulleys, if one drags 
one end of the rope, one can draw up great weights, 
even if the dragging force is small ? Is it because the 
same weight, if less force is used, can be raised, if a 
lever is employed, than by hand ? The pulley acts in 
the same way as the lever, so that even one will draw 
the weight more easily and will raise a much heavier 
weight with less pull than by hand. x\nd two pulleys 
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tovto 8' at 8vo rpo^tAtat TrXeov rj oiTrXaalcp Taxei 
alpovoai, eXarrov yap en r) erepa eXt<€i rj el avrrj 

5 Kad* eavrrjv €lXk€v, orav irapa rrjg eTepas Ittl- 
fiXrjOfj to oxolvlov €K€lvtj yap In eXarrov eTToiqoe 
to fidpos. Kal ovTtog idv els TrXeiovs eTTL^dXXrjTaL 
to KaXtoStov, ev SXiyats Tpo^iXeais iroXXr) ylve- 
rat $tacf)Opd f rj c5ore vtto tt)$ TTpcoTrjs tov fidpovs 
eXKovTOS TeTTapas fxv&s, vtto tt)s TeXevralas 

10 eXKeaOai ttoXXco eXaTTtu. Kal ev tols oIko8o[jllkols 
epyoLS pa8lco$ klvovgl fieydXa fidprj' fieTacfrepovat 
yap and Trjs avTrjs Tpox^Xeas e\/>* eTepav, Kal ndXiv 
air* eKelvqs els ovovs Kal fioxXovs' tovto oe TavTov 
Iotl tw Ttoieiv TToXXds Tpo)(iXeaS' 

19. Ata tl, edv \iev tls eTTL0fj eirl to £vXov 

15 TreXeKvv fieyav Kal (f>opTLOv fxeya eV* aura), ov 
Statpet to £vXov, 6 tl Kal Xoyov d£iov edv Se dpas 
tov ireXeKvv tls TraTa^rj avTto, Staa^t^ei, eXaTTOV 
fidpos exovTOS tov tvtttovtos ttoXv (jl&XXov r) tov 
€7TLKeLfjievov Kal me^ovvros; r) 8l6ti ndvTa ttJ 
Kivrjaei epyd^eTai, Kal to fiapv ttjv tov fidpovs 

20 KLvrjaiv Xafifidvei fxaXXov Kivov\xevov rj rjpefxovv; 
eTTCKetfjievov ovv ov KivetTat ttjv tov fidpovs klvtjglv, 
cf)ep6fjLevov 8e TavTrjv Te Kal tt)v tov tvtttovtos. 
€tl oe Kal yiveTai Gcf>rjv 6 ireXeKVS' 6 Se o<j>r)v 
fjuKpos tov fjueydXa hdarrjai Sia to elvat e*/c 8vo 
fxoxXwv ivavTLcos avyKeLfxevcov. 

25 20. Aid tl al <j)dXayyes to, Kpea ioTavLv airo 
fiLKpov dpTrjfiaTos fxeydXa fidprj, tov oXov rjfjLLL^vylov 
ovtos ; ov [xev yap to fidpos evTL$eTaL, KaTr)pTryraL 
fiovov rj TrXaGTLy^, eVi ddrrepov Se r) (f)dXay^ eori 
fxovov. r) otl dfxa avfifialveL £vyov Kal fxoxXdv 

30 etvaL tt)v cj>dXayya; c^vyov fiev yap, fj t(ov oTrap- 
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will quickly raise more than twice as much. For the 
second rope is drawing even less weight than it would 
be, if it were drawing by itself, when the one rope is 
passed over the other ; for that makes the weight still 
less. So if one puts the rope over still more, a great 
difference is made by a few pulleys, so that supposing 
a weight of four minae is being borne by the first, 
much less is being borne by the last. In this way in 
building construction they can easily raise great 
weights ; for they shift from the one pulley to the 
other, and again from that to capstans and levers ; 
and this is equivalent to making many pulleys. 

19. Why is it that if one puts a large axe on a block 
of wood and a heavy weight on top of it, it does not 
cut the wood to any extent ; but if one raises the axe 
and strikes with it, it splits it in half, even if the striker 
has far less weight than one placed on it and pressing 
it down ? Is it because all work is produced by 
movement ; and a heavy object produces the move- 
ment of weight more when it is moving than when it 
is at rest ? When the weight lies on it, it does not 
produce the movement of the weight, but when it 
travels it produces both this movement and that of 
the striker. Moreover, the axe acts like a wedge ; 
but the wedge, though it is small, splits large pieces 
of wood, because it is composed of two levers fixed 
together, and acting in opposite directions. 

20. How is it that a steelyard can weigh heavy 
pieces of meat for a small weight, when the whole 
apparatus is only half the beam ? For from the point 
at which the weight is placed, there hangs only the 
scale-pan, while on the other end there is nothing but 
the steelyard. Is it because the steelyard is both 
balance and lever at the same time ? It is a balance 
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tlojv Izkcmjtov yLverai to KevTpov rfjs <f>dXayyo$ . 
to fjiev ovv irrl ddrepa e^ei rrXdariyya, to Se eirl 
ddrepa dvri tt}$ irXdoTiyyog to G^alpcopia, o rw 
£)Vya> eyKeirciL, woirep et ns ttjv erepav 7rXdariyya 
Kal tov crradjiou iirideirj eirl to aKpov rrjg trXd- 

35 ariyyos' SrjXov yap otl eA/cei tooovtov fidpos iv 
rfj erepa Keljievov irXdariyyi. ottcos Se to IV 
tpyov 7roAAa fj tpyd, roiavra rd airaprla TroXXd 
eyKetrat iv to> tolovtw £,vyq), wv eKaarov to iirl 
TaSe eVi to o<f>alp<x)fia to rjpuav rrjs <f>d\ayyos eWt, 
Kal 6 oraOfJiog Si* ioov tqjv dm aKkfjXcov rcov 
airapriajv Kivovjievojv, wore avfJifJierpeLadaL ttogov 
854 a fidpo$ eA/cei to iv Trj rrXdcTiyyi Keifievov wore 
yLvaxjKew, orav SpOrj rj <f>dXay^ fj, diro ttolov arrdp- 
tov 7t6oov fidpos k*)(€i Tj TrXdoTiy^, KaOdrrep eiprjTai. 
oXws /xeV eon rovro fyyov, ex ov ^ av ^ v ^Xd- 
5 oriyya, iv fj lararai to fidpos, rrjv S* iripav, ev fj 
to aradfJiov iv rfj (fydXayyi. Sio G(f>aipa>pid ioTiv 
r) cj)dAay£ iirl Odrepov. toiovtov Se ov ttoXXol Zyyd 
iaTi, Kal roaavra ooanip iart rd orrapria. del 
Se to iyyvrepov GTrapriov rrj$ irXdonyyos Kal tov 
LOTafJiivov fidpovs fiei^ov eA/cei fidpos, hid to 

10 yiveoOai ttjv fxev cj)dXayya rraoav fio)(X6v dvecTpapL- 
fjiivov (vTrofioxXiov fjiev yap to oiraprlov eKaarov 
dvcodev ov, to Se fidpos to ivov ev Tjj irXdoTiyyi), 
Sow S' civ fiaKpoTepov fj to (jlt}kos tov /xo^AoO tou 
and tov vrropioxXiov , tooovtco e'/cei piev paov Kivei, 
evTavda Se arjKcopLa iroiel, Kal iGTrjai to vrpos to 

it> G^alpcojxa fidpos Trjs (fraXayyos. 

21. Ata Tt ol larpol paov i^aipovai tovs dhovras 
TTpoaXap,fidvovT€s fidpos ttjv dhovrdypav rj Trj x €i P L 
piovrj iffiXfj; noTepov Sta to /xaAAov e£oXio6aivew 
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insomuch as each of the cords becomes the centre of 
the steelyard. Now at one end it has a scale-pan, and 
at the other instead of a pan it has a round weight, 
which is fastened on to the beam, just as if one were 
to put the other scale-pan and the weight at the other 
end of the steelyard ; for it is clear that it draws just 
as much weight when it lies in the other pan. But in 
order that the one beam may act as a number of 
beams, a number of small cords are attached to such a 
beam ; in each case the part on the side of the round 
ball constitutes half of the steelyard, and the weight 
acts equally when the small cords are moved away 
from each other, so that it is possible to measure how 
much weight the object lying in the scale-pan draws ; 
so that one knows, when the steelyard is straight, how 
much weight the scale-pan holds according to the posi- 
tion of the rope, as has been said. Speaking generally 
this is a balance, having but one scale-pan, in which 
the weight is placed, the other being that in which the 
weight of the steelyard lies. So the steelyard at the 
opposite end is the ball weight. Being made in this 
way it acts as a number of beams, according to the 
number of cords it possesses. But the cord nearer to 
the scale-pan and the weight thereon draws a greater 
weight, because the whole steelyard is really an 
inverted lever (for each cord is the fulcrum which 
supports from above, and the weight is what is in the 
scale-pan), but the greater the distance of the beam 
from the fulcrum, the more easily does it move, but 
in this case it produces a balance, and balances the 
weight of the steelyard by the ball weight. 

21. Why do dentists find it easier to take out teeth 
by applying the weight of the forceps than with the 
bare hand ? Is it because the tooth more easily slips 
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854 a 

Sia rrjs X €L P°$ r ° v oSovra r) eV rrjs oftovrdypas; 
20 rj fx&XXov oXiuOaivet rrjs x €i P°$ 6 aihiqpos, Kal ov 
TrepiXafJifldveL avTOV kvkXoj- fxaXdaKrj yap ovaa rj 
aap£ tojv SaKTvXwv Kal Trpoafxevet fiaXXov Kal 
7reoiao/xoTTei. aAA' ort r) SSovrdypa Svo /jloxXol 

elaiV aVTLK€LfJi€VOL t €V TO V7TOfjLO)(AlOV €X 0Vr€ $ TTJV 

avvaxjsiv rrjs QepjxaoTplhos' rod paov ovv Kivrjorat 
25 xpwvrai ra> opydvw rrpog rqv i^alpeaiv. eora> 
yap rfjs ohovrdypag to fxev erepov aKpov i<f> y w to 

A, TO §€ €T€pOV, TO B, O 6^aLp€i' 6 Se ^lO^Ao? 

w AAZ, o Se aAAos" /jloxXos i<f>* w BTE, VTrofioxXiov 
Se to T0A* 6 Se 6$ovs icf) y ov I uvvaifsts' 6 Se to 
30 fidpos. €KaT€pcp ovv twv BZ Kal a/xa Xafiwv 
klv€l. OTav Se KLvrjorjy e'^eiAe paov Trj X €L P L V r< ? 
opydvw. 

22. Ata t( tol Kapva /5aSia>s KaTayvvovaiv avev 
7rXrjyrjs iv tols opydvois a ttolovcfi irpos to KaT- 
ayvvvai avTa; ttoXXtj yap d<f>aip€tTai loxvs rj tt)$ 
35 <f)opas Kal fleas. €tl Se OKXrjpw Kal fiapel cruv- 
OXcfiwv Bojttov av KaTa^ai rj ^vXlvw Kal kov</)w tw 
opydvw. r) Sioti ovtws eV* dfxcfioTepa dXifieTai 
vtto Svo fioxXwv to Kapvov , tco Se pLOxXco pahlws 
SiaipeiTai ra fidpr); to yap opyavov Ik Suo avy- 
KeiTat fjLOxXwv, vttoiioxXiov €XOVTWV TO avrdy T7JV 
854 b avvacfrrjv i<j>* 779 to A. wuTrep ovv el rjcrav e'/c^Se- 
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from the hand than it does from the forceps ? Or 
does ironislip more easily than the hand and also does 
not press evenly on the tooth all round ? For the 
flesh of the fingers being soft should stick more easily 
and fit more readily round it. But the forceps are 
really two levers working in opposite directions, hav- 
ing the point at which the blades are joined together 
as the fulcrum ; dentists use this instrument for 
extraction because they find it moves more easily. 




Let one end of the forceps be A and the other, the 
end which extracts, B. Now the one lever is AAZ and 
the other BFE and TBA is the fulcrum ; the tooth is 
at the point I, where the extremities of the forceps 
come together ; this is the weight. The dentist 
holds the tooth with BZ and moves it at the same 
time ; but when he has moved it he can extract it 
more easily with the hand than with the instrument. 

22. Why can one easily break nuts without a blow 
in instruments made to break them ? For the con- 
siderable force of motion and violence is missing. 
Moreover one could break them more quickly with 
hard and heavy nutcrackers than with wooden and 
light ones. Is it because the nut is crushed in two 
directions by two levers, and heavy bodies are easily 
split by a lever ? For nutcrackers consist of two 
levers having the same fulcrum, namely the point of 
junction, the point A in the figure. Just, then, as the 
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fiXrjfjLevaL, v<f>' wv Ktvovfjuevcov els ra twv FA dtcpa 
at EZ ovvqyovTO paSla>s drro puKpas l<f)(vos* 
ovv iv rfj 7r\7]yfj to ftdpos cttoUl, ravrrjv r) Kpetr- 
tcov ravrrjs, r) to ET Kal ZA, pio^Xol ovres ttoiovgi' 
5 rfj dpoet yap els rovvavrlov alpovrai, Kal 8XtflovT€S 
Karayvvovot to i(f> y w K. St* ciuto Se tovto Kal 
oolq av iyyvrepov fj Trjs A to K, ovvTptfieTai 
6&ttov Sow ydp av rrXelov drrixV T °v vTTOpioxXtov 6 
fioxXoSj paov KLvet Kal rrXetov oltto rrjs loxvos rrjs 
avrrjs. eortv ovv to jxev A VTTOfioxXtov, rj Se 

10 AAZ fioxXos, Kal rj TAE. Saw av ovv to K iy- 
yvTepco fj Trjs ycovias twv A, tooovtw iyyvTepov 
ytverat Trjs ovva<f)fjs twv A* tovto Se co*Ti to 
VTTOfxoxXiov. dvdyKrj to twv <itt6 Trjs avTrjs loxvos 
avvayovarjs to ZE atpeaBat rrXiov. ware eirel 
ioTtv i£ ivavTtas r) dpats, dvdyKrj dXtfieoOai 

15 fiaXXov to Se fiaXXov 6Xl/36jj,€vov KardyvvTai 
Oglttov . 

23. Aia rl (faepoixevcov 8vo (f>opas iv tw pofifiw 
twv aKpcov orjfielcov dpL<f)OT€pwv 3 ov ttjv Icrqv 
if<dT€pov avTWv evBetav Siepx^rai, dXXa noXXa- 
irXaalav ddrepov; 6 avTos Xoyos Kal hid tl to 
€7tl Trjs nXcvpas (faepofievov iXaTTw Siipxerat Trjs 
20 irXevpas. to jjiev yap tt\v oLajxeTpov Tr)v iXdrTW, 
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extremities EZ could easily be pushed apart, so they 
can easily be brought together by small force applied 
at the points A and T. So the two arms EF and ZA 




being levers produce as much or even more force 
than that which the weight produces in a blow ; for 
by raising them they are raised in opposite directions, 
and when they crush they break what is at the point 
K. For exactly the same reason the nearer K is to 
the point A the more quickly is it crushed ; for the 
farther the distance the lever is from the fulcrum, the 
more easily and the more considerably does it move 
it by use of the same force. A is then the fulcrum 
and AAZ is the lever, as also is TAE. The nearer, 
then, that K is to the angle A the nearer it is to the 
junction at A ; and this is the fulcrum. It follows 
therefore that ZE is raised farther by the use of the 
same force. So that when the raising is from two 
opposite directions, it must be the more crushed ; and 
that which is more crushed is more easily broken. 

23. Why is it that in a rhombus, when the extreme 
points travel in two movements, they do not each 
travel along an equal straight line, but one travels 
much farther than the other ? It is only another way 
of asking the same question to inquire why the travel- 
ling point passes through a distance less than the 
side ? For the diagonal is the less distance and the 
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854b 

r) Se rrjv irXevpdv rrjv fjiel^co, Kal r) /xev filav, to 
Se 8vo <j)4p€Tai <f>opds. <£epe'a#oj yap em rfjs AB 

TO fJL€V A 7TpO$ TO B, TO Se B 7700? TO A 1 TO) CLVTCp 

rdx€L- (frepiodco Se /cat r) AB eVl tt;? AT 7rapa t^v 
2o TA tw avru) Ta^et tovtols. dvdyKrj 817 to /xey 
A e*m t^s" A A Sta/xeVpot> <f>ipeaOai } to Se B eVt T77S 
BT, /cat a'/xa SieXrjXvderat eKarepav, Kal rrjv AB 
T17V Ar TrXtvpdv. ivrjvexOco yap to /zey A t^ 
AE, 77 Se AB t^ AZ, /cat eoTOJ e/c/fejSA^/txeV?? r) 
ZH 7rapa t^ AB, /cat airo rod E 7T€7TXr}pa)odto. 
30 opioiov ovv ylverai to 7TapaTrXrjpa)0€v ra> oXw. tar) 
dpa rj AZ t?J AE, cSore to A eVt t^s nXevpas 
ivrjvcKrai rfjs AE. 9] Se AB rrjv AZ et7^ av 
ivrjveyjxevrj . eorat apa em T77? Sta/xeVpou /caT<x 
to yy. /cat atet oe avayKrj avro <pepeat7at /caTa T7)y 
Sta/xeTpov. /cat a/za rrAeupa 7] AB tt)^ rrXevpdv 
35 t^ AT Stetot, /cat to A t^ Sidfierpov Stetot tt!)^ 
AA. opLOLCDs Se Set^^oeTat T ° B eVt ttJs" 

BT 2 Sta/xeVpou </)€p6fJi€vov . tcrrj yap iarcv r) BE 
ttJ BH. TrapairXripuidivTos ovv aVo to£> H, 
ofjioiov can to) oAa» to eVTOS". /cat to B em rrjs 
Sta/xeVpou eWat /cara T^y avvaijsiv rwv TrXevp&v, 

1 A Bekker. 2 AF Bekker. 
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side the greater ; the one travels with one motion and 
the other with two. Let A travel towards B, and B 
towards A with the same velocity along the line AB ; 



A 




again let AB travel along Ar parallel to TA with 
the same velocity as these. The point A must be 
carried along the diagonal Ad and B along Br, 
and each must arrive at the end at the same time, 
and AB moves along the side Ar. For let the 
point A be carried along AE, and AB along to AZ, 
so as to make ZH parallel to AB, and a line drawn 
from E to complete the parallelogram. The paral- 
lelogram thus formed is similar to the whole. Then 
AZ is equal to AE, so that the point A is borne along 
the side AE. Then AB would travel along AZ and 
will therefore be on the diagonal at 9. And it must 
always travel along the diagonal. At the same time 
the side AB will travel along the side AT, and the 
point A will travel along the diagonal AA. Similarly 
it can be proved that the point B is borne along the 
diagonal BT ; for BE is equal to BH. When, then, 
the parallelogram is completed by a line drawn from 
H, the enclosed parallelogram is similar to the whole. 
The point B will be on the diagonal at the intersection 
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855 a Kal afia Sietoiv rj re rrXevpd rrjv rrXevpdv Kal to B 
rr)v BT Stdfierpov, dfia dpa Kal to B rr)v rroXXa- 
7rXaoiav rrjs AB SUiai Kal r) rrXevpd rr)v eXdr- 
rova rrXevpdv, rw avrtp rdyei* <f>ep6{JLeva, Kal rj 
5 rrXevpd f^et^a) rov A SieXrjXvBe fxiav <f>opdv <f)€po- 
fievr}. ocro) ydp dv o^vrepos yevryrai 6 po/xjSos, rj 
fxev Sidfierpos AA l rj eXdrrcov ylverat, r) Se BT 
jiel^ajv, rj Se nXevpd rrjs BT eXdrrwv. arorrov 
ydp, w<j7T€p iXex^V* T ° Suo <j>opds (^epofievov evlore 
fipaSvrepov <f>epecrdai rov jjllov, Kal dfJL</>orepa)v 
lo laoraxcov 07)jjl€lwv SoOevrcov jj,€t£,a> Ste^Uvai 
Bdrepov. 

Air lov Se on rov fxev drro rrjs dfifiXeCas (j>e~ 
pofievov oxeSov evavrlat dfJL<f>6repac y tvovr at, rjv 
re avrr) </>dperaL Kal rjv viro rrjs rrXevpas vrro- 
<f>eperat, rod Se airo rrjs o^eias avfi^atvec <f>epeo8ai 
irrl to auTO. ovverrovpi^ei yap r) rrjs rrXevpas 

15 rr)v errl rrjs Siafjuerpov Kal Sow dv rr)v fiev 6£v- 
repav TTOLrjarj, rr)v Se dfJiPXvrepav, r) fxev fipaSvrepa 
earat, r) Se ddrrcov. ai fiev yap evavrtwrepai 
y tvovr at Sid to dfifiXvrepav ytveodat rrjv yatvlav, 
at Se fjidXAov em rd avrd Sid to avvdyeaOat rds 
ypafifids. to jiev yap B o^cSoV errl to o,i5to 

20 <f>eperai Kar* d/JL(f>orepas rds <f>opd$* wveirovpittTai 
ovv r) erepa, Kal ooa> dv o^vrepa ylvrjrai r) ycovia, 

1 AA om. Bekker. 



a This velocity parallelogram and the deduction from it 
are perfectly sound. In the case supposed the actual re- 
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of the diagonals, and the side will travel along the 
side at the same time as the point B will travel along 
the diagonal Br. Then the point B will travel many 
times more than AB, and the side will travel along 
the lesser side, though carried at the same velocity, 
and the side in one journey has travelled further than 
A. The more acute-angled the rhombus is the less 
the diagonal A A becomes and the greater Br, but 
the side is less than Br. For it is odd, as has been 
said, that the point travelling along two components 
should sometimes move more slowly than that travel- 
ling along one, and that when both points are given 
an equal velocity one should travel a greater distance 
than the other. 

But the reason is, that when a point moves from an 
obtuse angle, the two paths are more or less opposite, 
I mean the path which the point travels and that in 
which it is impelled along the side ; when on the 
other hand the point moves from the acute angle it is 
almost being borne in the same direction. For the 
angle made by the sides assists to move the point along 
the diagonal ; and in proportion as the one makes 
the angle more acute and the other more obtuse, so 
the former travels more slowly and the latter more 
quickly. For they are more in opposite directions be- 
cause the angle is more obtuse ; but in the other case 
they approximate more nearly to the same direction 
because the lines are closer together. 0 For the point 
B in both its movements is travelling nearly in the 
same direction ; for the one movement is assisted by 
the other, and the more acute the angle the more this 

sultant velocities of the two particles, and consequently the 
respective distances travelled by them in unit time will depend 
entirely on the angles of the parallelogram. 
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TOaOVTO) fl&XAoV. TO A §€ €77 1 TOVVaVTtOV GLVTO 

fiev yap 7rpog to B cpeperat, r) Se TrXevpa viroL^epet 
avro rrpos to A. /cat oaa> dV dfJi^Xvrepa r) ycovta 
77, evavrtcorepat at (f>opal ytvovrat* evOvrepa yap 

25 77 ypafifAT] yiverat. el 8' oAa>s evdeta yevotro, 
rravreXcos av etrjoav evavrtat. r) Se rrXevpd vri* 
ovdevos KcoXverat fitav cf>epo[ievrj tfiopdv. evXoycos 
ovv rr)v fiel^co SUpx^ai. 

24?. 'A7TopetTat Sid rl irore 6 fiet^cov kvkXos rco 
iXdrrovt kvkXco tarjv i^eXlrrerat ypa\A,pA\v> orav 

30 rrepl to auTO Kevrpov redcoat; \copls Se eKKvXto- 
fievotj coorrep to fieyeOos avrcov irpos to fidyeOos 
eyet> ovrcos Kat at ypafifiat avrcov ytvovrat 7rpos 
aXXrjXas. ert Se evos Kat rod avrov Kevrpov ovros 
d{itf>otv, ore [lev rrjXtKavrrj ytverat rj ypapifir) rjv 
e.KKvXtovrat } rjXtKrjv 6 iXdrrcov kvkXos kcl9' avrov 

35 eKKvXUrat, ore. he ocrrjv 6 fiet^cov. ort fiev ovv 
p^el^co eKKvXterat 6 piett ) cov 3 cfyavepov. ycovta fJtev 
ydp SoKet Kara rrjv atcrOrjcrtv etvat r) neptfyepeta 
eKaarov rrjs otKetas otafierpov, r) rod ytet^ovos 
kvkXov fiet^tov, r) oe rod eXdrrovos eXdrrcov, 
wore rov avrov rovrov e£ovot Xoyov, /ca#' as 
855 b e^eKvXtodrjoav at ypafifMal 7rp6s aXXrjXas Kara rrjv 
aLtrdrjcnv. dXXd firjv /cat ort rr)v torjv eKKvXtovrat, 
orav rrept to auT<5 Kevrpov Ketfievot coot, SfjXov 
Kat ovrcos ylverat ore fiev tor) rfj ypafiptfj rjv 6 
fJLetL^cov kvkXos eKKvXterat, ore Se rfj rjv 1 iXdrrcov. 
5 ear co yap kvkXos 6 fiet^cov fiev e<f>' oS ra AZT, 6 

1 rfj rjv om. Bekker. 



a Aristotle quite correctly introduces the extreme case. In 
the event of a man walking on the deck of a ship with the 
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becomes true. But with A the opposite is the case ; 
for the point itself is travelling towards B, while 
the side tends to divert it to A. The more obtuse 
the angle, the more opposed to each other do the 
two movements become ; for the lines approach 
more nearly to the straight. 0 If they were entirely 
straight, they would be entirely opposite. But the 
side travelling in one direction is checked by nothing. 
Naturally therefore it traverses the greater distance. 

24. A difficulty arises as to how it is that a greater 
circle when it revolves traces out a path of the same 
length as a smaller circle, if the two are concentric. 
When they are revolved separately, then the paths 
along which they travel are in the same ratio as their 
respective sizes. Again, assuming that the two have 
the same centre, sometimes the path along which they 
revolve is the same size as the smaller circle would 
travel independently, and sometimes it is the size of 
the larger circle's path. Now it is evident that the 
larger circle revolves along a larger path. For an 
examination of the angle which each circumference 
makes with its own diameter shows that the angle of 
the larger circle is larger, and of the smaller circle 
smaller, so that they bear the same ratio as that of 
the paths on which they travel bear to each other. 
Yet on the other hand it is clear that they do revolve 
over the same distance, when they are described 
about the same centre ; and thus it comes about that 
sometimes the revolution is equal to the path which 
the larger circle traces out, and sometimes to that 
of the smaller. Let AZr be the greater circle and 

same velocity as the ship in a direction exactly opposite to the 
ship's motion, he will not move at all, relatively to a fixed 
point on the land. 
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855 b 

Se eXdrrcov e<f>* ov ra EHB, Kevrpov Se dpL<f>otv to 
A* Kal rjv fj,ev e^eXiTrerat KaQ* avrov 6 jxeyas, rj 
e</>' rjs ZI €(jtw } fjv Se 6 eXdrraiv kclO* avrov, r) 
i<j) y rjs HK, to"q rfj ZA. 1 edv Srj klvw tov eXdrrova, 

io to auro Kevrpov Kivtb, i<j)' ov to A* o Se fxeyag 
TTpocrrjpixocrOu). orav ovv r) AB Sp9r) yevrjrat rrpos 
rrjv HK, djxa Kal r) AT yiverai opdrj irpos rrjv 
ZA, ware ecrrat lorjv del SieXrjXvdvZa, rrjv fiev 
HK, i(f> y a> HB 7rept</>epeia, rrjv Se ZA r) eft r)s 
zr. el Se to reraprov jxepos tvrjv e^eXtrrerai, 

15 877 Aov ore Kal 6 0X0$ kvkXos Tip oXtp kvkXw Lorqv 

i^eXix^ a ^ TaL i wvre orav r) BH ypapLpir) eX8rj enl 
1 AZ Bekker. 
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EHB the less, with A as the centre of both. Let the 
line ZI be the path traced by the circumference of 
the larger circle, when it travels independently, and 
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HK the path travelled independently by the smaller 
circle, HK being equal to ZA. If I move the smaller 
circle I am moving the same centre, namely A ; 
now let the larger circle be attached to it. At the 
moment when AB becomes perpendicular to HK, 
Ar also becomes perpendicular to ZA ; so that it 
will have invariably travelled the same distance, 
that is HK, the distance over which the circumfer- 
ence HB has travelled, and ZA that over which Zr 
has travelled. Now if the quadrant in each case 
has travelled an equal distance, it is obvious that the 
whole circle will travel over a distance equal to 
the whole circumference, so that when the line BH 
has reached the point K, then the arc of the circum- 
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855 b 

to K, /cat Tj Zr carat 77€/3t</>c/)€ta im rrjs ZA, /cat 
d kvkXos dAo? c^ctAty/xeVos". 

'Ofiolajs Sc /cat cdi> rdi> /xcyav /cu>6j, tvapjioaas 
tov fjuKpov, tov avrov Kevrpov ovros, a/xa rfj AF 

20 77 AB Kaderos Kal opdyj carat, ^ 7rpds rrjv ZI, 
17 Se 7r/)6s ttjv H0. ojotc dVai> torjv rj jxkv rfj H0 
carat SteA^Au^fta, 77 8c tt; ZI, /cat yevrjrai opdrj 
7TaXtv rj ZA irpos rrjv ZA, /cat rj AH 1 dof?^ 7raAtr 
77^6? ttjv HK, 2 a>? rd c£ apxrjs eoovrai cVt to>i> 
01. rd Sc /xtjtc ardaetos ytvo/xcVq? to jxel^ov ra> 

25 cAaTTovt, (Sore /xcVctv rtvd y^povov €ttI tov avrov 
oirjfJLetov (Ktvovvrai yap owc^a)? a/x<^a> djx<j)0- 

T€p&Kl,s), fXTj V7T€p7T7)hu>VTOS TOV eXoLTTOVOS [ATjOkv 

or\\i€iov t tov [lev /xet£a> to) cAaTTOt't tcr^r Stc^tcVat, 

TOV 8c TOJ fJLet^OVL, CLTOTTOV . €TL Sc /Xta? KlV7}Cr€WS 

ovorjs act to Kevrpov to KLvovfxevov ore jxkv ttjv 
30 fjLtydX-qv ore Sc t^ iXdrrova c/c/cuAtca0at #at> - 
fiaarov. to yap avro ra> avrw Ta\ei fepopLCvov 
Lorjv 7T€(f>vK€ Stc^tcVat* rep avrto Sc Ta^ct to^v cWt 
Kivetv a/x^oTcpa/cts*. 

y Apx7j Sc XrjiTTea rjhe irepl tt)? alrlas avrtbv, on 
rj avTT) 8vva/jiLs Kal tarj to fiev fipahvrepov Kivel 
fxeyeOos, to Sc rayyrepov. ct S77 Tt etrj o /xrj 
35 7Te(f)VK€v v<f> y iavrov Kiveiodai, idv rovro a/xa Kal 

aVTO KLvfj TO 7T€<f>VKOS /CtVCta&Xt, f$pa§VT€pOV KtVT)' 

6i]0€TaL rj ct aurd /ca#' auTO c/ctvctro. /cat eav 

fjL€V 7T€(f)VK6s fj KLV€LO0aL, fJLTj OVyKLV7]Tai Sc jXTjOeV, 

1 Ar Bekker. 2 77-pos T17V HK om. Bekker. 
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ference ZT will have travelled along ZA, and the circle 
will have performed a complete revolution. 

Similarly, if I move the large circle and fit the small 
one to it, the two circles being concentric as before, 
the line AB will be perpendicular and vertical at the 
■same time as AY, the latter to Zl, the former to H6. 
So that whenever the one shall have traversed a dis- 
tance equal to H9, and the other to Zl, and ZA has 
again become perpendicular to ZA, and AH again to 
HK, the points H and Z will again be in their original 
positions at 0 and I. As, then, nowhere does the 
greater stop and wait for the less in such a way as to 
remain stationary for a time at the same point (for 
in both cases both are moving continuously), and as 
the smaller does not skip any point, it is remarkable 
that in the one case the greater should travel over a 
path equal to the smaller, and in the other case the 
smaller equal to the larger. It is indeed remarkable 
that as the movement is one all the time, that the 
same centre should in one case travel a large path 
and in the other a smaller one. For the same thing 
travelling at the same speed should always cover an 
equal path ; and moving anything with the same 
velocity implies travelling over the same distance in 
both cases. 

To discover the cause of these things we may start 
with this axiom, that the same or equal forces move 
one mass more slowly and another more rapidly. 
Let us suppose that there is a body which has no 
natural movement of its own ; if a body which 
has a natural movement of its own moves the 
former as well as itself, it will move more slowly 
than if it moved by itself ; and it will be just the 
same if it naturally moves by itself, and nothing is 
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(haavrtos €^et, /cat dovvaTov or) KiveiaOai rrXeov 
rj to klvovv ov yap rrjv avrov KLvetrai klvtjglv, 

856 a aAA(i T7JV TOV KlVOVVTO$. 

Et7? tr) kvkXos 6 fjukv {lei^ojv i(j>* cS 1 A, o Se 

iXdTTO)V €<j> 0> B. €t (LdoLT] 8' 6 eXaTTOiV TOV 

fiel^oj, fir) KvXiop,£vov avrov, <f>avep6v otl togovtov 
oUlgl rrjs ev8ela$ 6 ftet£ajv, ogov iwoOrj vtto tov 
5 iAoLTTOVos. togovtov 8e ye icooOrj ogov o p,iKpo$ 
iKivtfdr). iG7)v dpa tt)s evBelas oieXrjXvdaGiv. 

OLVayKT] TOLVW /Cat €t KvXl6fM€V09 6 iXaTTWV TOV 

/a€i£oj (hdolrj, KvXiGBfjvai fi€v a/Lta Tjj aWet, togov- 
tov 8' ogov 6 iXdrrcov e/a>Atcr07? , et jxrjdev avros rrj 
avrov 2 KLV^Gei KtvetraL. ws yap /cat ogov eKivei 
io to klvovv? togovtov KeKLV7)GdaL dvdyKTj TO klvov- 

fl€VOV V7T* €K€LVOV, dXXd fJLTjV 6 T€ KVkXoS TOGOVTOV 

€Kivr)G€ to avTo, kvkXw re /cat 7ro8tatW (eOTOJ 
yap togovtov o iKivr\9r]) s /cat 6 fieyas dpa togovtov 
eKLvrjdr). ofiOLCDS 8e /caV 6 fieyas tov fiiKpov 
KLvrjGrj, eGTai KtKivrjpilvos 6 fiiKpos (bs /cat o 
15 fjLel^iov. Ka8* avrov yukv or) KtvrjOelg onorepoGOVV, 
idv T€ ra^ii idv T€ fipaSew rw avra> Se rax^t 
evdits oorjv 6 yuet^ajv 7T€<f)VKev igeXixOfjvai ypa\i[ir\v. 

07760 /Cat 7TOt6t TTJV dlTOplaV y OTL OVK€TL OflOLOJS 
7TOLOVGIV OTaV GVVapflOGdwGLV . TO 8' 6GTLV, €t O 
€T€p09 VTTO TOV €T€pOV KLV€LTai O&X 1 V 7T€<f>VKZV > 

20 ovok TTjv avrov KLvrjoiv. ovOev yap Sta^epei irepi- 
deivai /cat ivapfiooai rj irpoGGeivai orrorepovovv 
07T0Tepa)' ofiolw? yap, orav 6 fiev kivt} o 8e Kivrjrai 

V7TO TOVTOV, OGOV aV KLV7] aT€pOS, TOGOVTOV KLVTJ- 

drjoerai drepos* orav fikv ovv 7TpooK€ifji€vov Kivfj 
1 to Bekker. 

2 avrfj Bekker. 3 to kivovv om. Bekker. 
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moved with it. It is impossible for it to have a 
greater movement than that which moves it ; for 
it moves not with a motion of its own, but with that 
of the mover. 

Suppose that there are two circles, the greater A 
and the lesser B. If the lesser were to push the 
greater without revolving itself it is clear that the 
greater will travel along a straight path as far as it is 
pushed by the lesser. It must have been pushed as 
far as the small circle has moved. Therefore they have 
travelled over an equal amount of the straight path. 
So if the lesser circle were to push the larger while 
revolving, the latter would be revolved as well as 
pushed, and only so far as the smaller revolves, if it 
does not move at all by its own motion. For that 
which is moved must be moved just so far as the mover 
moves it ; so the small circle has moved it so far and 
in such a way, e.g. in a circle over one foot (let this 
be the extent of the movement), and the greater 
circle has moved thus far. Similarly., if the greater 
circle moves the less, the small circle will move exactly 
as the greater does. (This will be true) whichever of 
the two circles is moved independently, whether fast or 
slowly ; so the lesser circle will trace a path at the same 
velocity, and of the same length as the greater does. 
This, then, constitutes our difficulty, that they do not 
behave in the same way when joined together; that is 
to say, if one is moved by the other, not in a natural 
way nor by its own movement. For it makes no differ- 
ence whether it is enclosed and fitted in or whether 
one is attached to the other. In the same way, when 
one produces the movement, and the other is moved 
by it, to whatever distance the one moves the other 
will also move. Now when one moves a circle which is 
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856 a* , > s \ \ / v o. \ ^ 

7} 7TpOOKpma\X€VOV y 0VK CL€l KVAi€l TIS' 0TOV 0€ 7T€pL 

25 to avro Ktvrpov Tedcooiv, dvdyKT] KvXUodai Oi€L 

TOP €TCpOV V7TO TOV €T€pOV. dXX* OV0€V ffTTQV OV 

rrfv avrov kiptjolp drepos Kivelrat, dXX coarrep 
dv €i fxrjSefxiav ef^e kIvt\oiv. Kav %XQ> XPV raL 
8' avrfj, ravro ovpifSaivei . drav fxev ovv o jxeyas 
Kivij ivheSefxevov top piKpov, 6 fiiKpos KiveZraL 

ho ocrrjvTrep ovtos' orav 8e 6 {JLiKpos, ndXiv 6 [xeyas 
oanrjp ovtos. ^o>pt£d/xeyos Se eKarepos avrov Kivel 
auTosv on 8e rov avrov i<4vrpov ovtos Kai 
klvovptos ru) ai)Tco rdx^i av(j,fiaLV€i dvioov SiefieVcu 
avTois ypajJL/JLrjv , rrapaXoyL^erai 6 dnopcov oo<f>L~ 
otikcos. to avro jjl€v yap ioTi KevTpov dfufaoiv, 

3o aAAa Kara au/x/fe/fy/cds", cos ixovglkov Kal XevKOP* 
to yap etvai cKarepov KevTpov tlov kvkXcov ov tco 

aVTO) XPV TaL ' orav f 1 ^ °VV 6 KtPCOV fj 6 fXLKpos, 

cos €K€ivov KevTpov Kal apxtf t orav ok 6 jiiyaSj cos 

€K€LPOV. OVKOVV TO a\)TO KIV€L d^XcoS , CtAA* €GTLV COS- 

25. Ata Tt Tas /cAiVa? noiovo-L 8 irrXao lorrXev povs , 

856 b TYJV [JL€P 7TO?)<J)V Kal fMKpCp fJL€l^CO TrXeVpaV, TTj V 

oe Tpicov; Kal Sia rl ipTelvovcnv ov Kara Sia- 
fxerpov; 77 to jjl€p [xiyedos T-qXiKavTas, oncos toT? 
otofJLaoiv cool Gvfx/xeTpoL; ylvovTai yap ovtco 01- 
> TrXaoioTrXevpoi, TeTpairrfX^^S /xey to fxrjKos, 8i7TrjX €L S 
Se to nXdros- ivTeCpovcn Se ov Kara StdfJieTpov 

a Aristotle's point here is sound though curiouslyexpressed. 
Joined concentric circles have the same angular velocity, but 
unequal cogged wheels have different angular velocities. 

6 The ambiguity of the phrase ''path of a circle" has 
confused the argument. It may mean (1) movement of the 
centre; (2) movement of a point on the circumference; 
(3) e.g. the impression made by a tyre on a road. Probably 
Aristotle usually means (3). It is not easy to be sure whether 
he has seen the true solution of this problem, viz. : in one case 
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leaning against or suspended from another, one does 
not move it continuously ; but when they are fastened 
about the same centre, the one must of necessity 
revolve with the other. But nevertheless the other 
does not move with its own motion, but just as if it 
had no motion. This also occurs if it has a motion of 
its own, but does not use it. Whem then, the large 
circle moves the small one attached to it, the smaller 
one moves exactly as the larger one ; when the small 
one is the mover, the larger one moves according to 
the other's movement. But when separated each of 
them has its own movement. 0 If anyone objects that 
the two circles trace out unequal paths though they 
have the same centre, and move at the same speed, 
his argument is erroneous. It is true that both circles 
have the same centre, but this fact is only accidental, 
just as a thing might be both " musical " and " white." 
For the fact of each circle having the same centre does 
not affect it in the same way in the two cases. When 
the small circle produces the movement the centre, 
and origin of movement belongs to the small circle, 
but when the large circle produces the movement, 
the centre belongs to it. Therefore what produces 
the movement is not the same in both cases, though 
in a sense it is. b 

25. Why do they make beds with the length double 
the ends, the former being six feet or a little more and 
the latter three ? And why do they not cord them 
diagonally ? Probably they are of those dimensions, 
that they may fit ordinary bodies ; for the length is 
twice the ends, the length being four cubits and the 
width two. They do not cord them diagonally, but 

the circle revolves on H®, while the larger circle both rolls 
and slips in 7A. 
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dAA' a7r' ivavrlas, ottcos ra re fuAa fjrrov Sta- 
(77rarat* ra^tcrra ydp cr^t^erat /card <f>vaiv Statpod- 
fjueva ravrrj, /cat iXKofxeva ttovzI jxdXiara. en 
€7T€iSrj Set fidpos SyVaafet ra GTraprLa <f>4peiv, 
ovrcos rjrrov 7Tovr\o€.i \o£ois Tots* cnrapTiois im- 

10 TiBefievov rod jSapous 1 ^ TrXaylois. en Se eXarrov 
ovtco G7TapTiov dvaXtoKerai. earco yap /cAtVq 17 
AZHI, /cat St^a oirip-qodw rj ZH /caret to B. tcra 
8^ rpv7Trjjjiard iartv iv rfj ZB /cat T77 ZA. /cat 
yap at 7rXevpal tcrat elolv rj yap oXt) ZH StTrAacrta 

15 ear iv. evretvovcri S' a>s yiypattTaiy dird rod A 
cm to B, etra o5 to r, €tra ou to A, etra ou TO 
0, €tra ov to E. /cat ovrcos act, ecus' aV ets* ya)viav 
Karaarpeifjwaiv dXXrjv ovo ydp e^ovoi ycovlat rds 
apxas rod G7TaprLov. 

"Icra 84 eGTt rd GTraprLa Kara rds Kajiipets, to 
T€ AB /cat Br to) TA /cat A0. /cat to aAAa Se 

20 to roiavrd ianv, on ovrcos €^€t 77 a^T^ dTrdSetfts'. 
77 ftev yap AB rfj E0 tOTj* tcrat yap eloiv at 
rrXevpal rod BHKA x oj P LOV > KaL r< * TpvTrrjixara 

toa 8l€GT7}K€V. Tj §€ BH LG7] rfj KA* Tj ydp B 

yam'a tcr^ rfj H. eV toots* yap 17 ftev e/crds*, ^ 
25 ivros' /cat 77 )Lt€^ B eaTtv T^tcreta opdrjs* rj yap 
ZB ten? ttJ ZA* /cat ywvla ok rj Kara rd Z opOrj. 
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from side to side, that the timbers may be less 
strained ; for these are most easily split when they 
are cleft in a natural direction, and they suffer most 
strain when pulled in this way. Moreover, since the 
ropes have to bear the weight, they will be much less 
strained if the weight is put on the ropes stretched 
crosswise than diagonally. Also in this way less rope 
is expended. Let AZHI be the bed. and let ZH be 
bisected at B. The holes in ZB are equal to those in 
ZA. For these sides are equal ; and the whole length 




A 0 K O S A K A M N O r 



Fig. 1 Fig. 2 

ZH is twice ZA. Now they cord them as has been 
explained from A to B, then to T, then to A, and then 
to 0 and then to E and so on continuously until they 
return to the other corner. For the terminations of 
the rope are at two corners. 

Now the lengths of rope that form the angles are 
equal, e.g. AB and BF to TA and AG. For the same 
proof shows it in each case. For instance, AB is equal 
to EG ; for the opposite sides of the parallelogram 
BHKA are equal, and the holes are an equal distance 
apart. BH is equal to KA ; for the angle at B is equal 
to the angle at H ; for the exterior angle of a parallelo- 
gram is equal to the interior and opposite ; and the 
angle at B is half a right angle ; for ZB is equal to ZA, 
and the angle at Z is a right angle. Again, the angle 
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f) Se B ywvLa tar) rfj Kara rd H* rj yap Kara to Z 
opdrj, €7T€i8rj StTrXaaLOTrXevpov to irepdfirjKeg Kal 
Trpos jxiaov KeKXaarai. ware rj BT 1 rfj EH tat), 
ravrrj Se ff KG* TrapdXX-qXog yap. ware rj Br 

30 lot] rfj K0. rj oe TE rfj A0. dfiolws oe Kal al 
dXXai oeiKvvvrai on taai elalv al Kara ras Kap,- 
xfieiS Svo rais Svalv. ware ofjXov or{, rd rr]XiKavra 
anaprla oaov to AB, reaaapa rooavr eveariv iv 
rfj kXivq' oaov S' earl to TrXrjOos rwv iv rfj ZH 
rrXevpa rpV7rr}fidrwv, Kal iv rw rjfAiaei rw ZB to. 

35 rjfjilarj. ware iv rfj rfjiiaeia kXIvt) rrjXiKavra jjueyiOrj 
anaprlwv iarlv oaov rw BA evean, roaavra Se 
to TrXrjOos ooarrep iv rw BH rpvTnjpLara. ravra 
Se ovSev SiacfiipeL Xeyecv rj oaa iv rfj AZ /cat BZ 
rd avvdfJL<f>a> . el Se Kara Siajxerpov ivraOfj rd 
onapn'a, ai? iv rfj ABTA kXlvt] ex^t, t<x rffxlaed 

857 a elaiv ov roaavra oaa al nXevpal dfJL<f>oTv, al AZZH* 

to, taa Se } oaa iv rw ZBZA rpv7Trjfiara eveariv. 
fiel^oves Se elaiv al AZ BZ Svo ovaai rfjs AB. 
ware Kal to arraprlov piei^ov roaovrw oaov al 
TrXevpal dp,<f>w pbei^ovg elal rrjs Siapuerpov. 
5 26. Aia rl yaXenwrepov ra fiaKpd £vXa air* 
aKpov <f>epeiv iirl rw wp,w fj Kara rd fieoov, taov 
rod pdpovs ovros; Trorepov on aaXevofxevov rov 
£vXov rd aKpov KwXvec (frepecv, [xdXXov dvriartwv 
rfj aaXevaet r-qv <f>opdv; rj kSlv firjOev Ka/x7rn?T(U 
10 fArjO* eyr\ koXv fxrjKog, ofiwg x a ^ €7TC ^ )T€ P ov <f>ipetv 
aV aKpov; aAA' oti Kal paov aiperat e/c fieaov 77 

1 Ar Bekk. 



a Fig. 1 probably represents the bed correctly strung 
according to his idea. His " diagonal " stringing is incom- 
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at B is equal to the angle H ; for the angle at Z is a 
right angle, since the one side is double the other, and 
is bisected at B. So Br is equal to EH ; and KG is 
also equal to it ; for it is parallel to it. so that Br is 
equal to KG. And TE to AG. Similarly also the 
other sides forming the turns can be shown to be 
equal pair by pair. So that it is clear that there are 
four lengths of rope equal to AB in the bed ; and 
whatever number of holes there are in ZH, there will 
be half the number in ZB, which is half of it. So that 
in half the bed there are as many lengths of rope as 
there are in BA, and just as many holes as there are 
in BH. This is equivalent to saying as many as there 
are in AZ plus BZ. But if the ropes were fastened 
diagonally as in the bed ABrA, the halves are not of 
the same length as the sides of both AZ and ZH, but 
they are the same number as the holes in ZB, ZA ; 
for AZ, BZ being two lines are greater than AB. So 
that the rope is greater by the amount that the two 
sides are greater than the diagonal. 0 

26. Why is it more difficult to carry long timbers on 
the shoulders by the end than by the middle, provided 
that the weight is equal in the two cases ? Is it 
because the vibration of the end of the timber pre- 
vents the carrying, because it interferes with the 
carrying by its \ibration ? Hardly, because even if 
it does not bend at all, and is not very long, still it is 
more difficult to carry it by the end. For the same 
reason that it is more easily lifted from the middle 

prehensible. If, however, he means a cord from A to T (as in 
Fig. 2) and B to A and then other cords parallel to these 
diagonals, he will evidently be left with alternate holes on the 
longer sides unemployed. If, of course, he intends to join 
these (e.g. EK in Fig. 2) he will certainly need more cord 
than bv the method of Fig. 1. 
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a7r aKpoVy ota to avro koll cpepeiv ovrco pqotov. 
alriov Be ore Ik pieaov fiev alpo\ievov del ern- 
Kovcf>l^€L dXXrjXa ra a/coa, Kal Odrepov fiepos to 
eiri Odrepov ev atpei. toairep yap Kevrpov ylverai 
15 to fxeaoVy fj eyei to aipov rj tf>epov. els to dVa> 
ovv Kovtpt^erai eKarepov rcov aKpwv els to Kara) 
peirov. diro he rod aKpov alpojievov rj <f>ep6p,evov 

OV 7TOt€L TOVTO, CtAA' dlTOV TO fidpOS p€7T€L IV. 

€Oto) pbicrov rod £vXov orrep atperat rj <f>eperai i<f) y 
ov A, aKpa icjS cov BT. eoroj pueorov 2 etf> oS A, 
aKpa BT. alpopievov ovv r) tfrepopievov Kara to A, 
20 to fxev Jd Karto peirov avco aipei to 1 , to be 1 
/ccltoj peirov to B ava» alpec a/xa §6 alpopieva aVco 
7TOL6L ravra. 

27. Aia ti, €ai> 17 Aiav puaKpov to cluto fidpos, 
XaXe7Ttbrepov t\>epeiv eirl rod a5/xou, /cav fxeaov 
0COT7 Ti?, 7/ eat' eAarrov r); 7raAat cAe^ar) cos ovk 

25 earn/ acriov 7j adXevats' dXX rj adXevats vvv acriov 
eariv. orav yap fj pcaKporepov, ra aKpa aaXeverat 
/xaAAov, c5ot€ eirj dv Kal rov <f>epovra x a ^ e7TCO " 
repov tf>epeiv. ainov he to£ uaXeveadai pLaXXov> on 
rijs avrrjs Kivrjtretos ovvirjs fiediGrarat ra aKpa, 
oaamep dv fj ptaKporepov to £vXov. 6 fxev yap 

30 cS/xos* Kevrpov > £tf> J ov to A (fxevet yap rovro) y al 
he AB Kal AT at €K rov Kevrpov. oaco S' dv fj 
pLel^ov to €K rov Kevrpov 77 to AB rj Kal to AI\ 
irXeov pLediararai p,eyedos. SeSetKrat 8e rovro 
Trporepov. 

28. Ata rl eVi Tot? tf>peaoL ra KyXcbveta ttoiovol 

1 a7T* aKpov rj eV fieoov Bekker. 
2 e^' ev fi€oov, ets oirep olperai r) (f>€p€rau earai yAaov Bekker. 
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than from the end, it is easier to carry it in this 
position. The reason is that when raised from the 
middle each end tends to lighten the other, and the 
one end assists in lifting the other. For the middle 
acts as a centre, whether it is being lifted or carried. 
Each of the two ends by pressing down wards raises 
the other in an upward direction. But when raised or 
carried from the end this does not happen, but all the 
weight presses in one direction. Let A be the centre 
of a piece of timber while the ends are B and T. 
When lifted or carried from A, the end B pressing 

B l l r 

A 

downwards tends to raise the end T, while T pressing 
downwards tends to raise B ; this is not what happens 
when they are both raised together. 

27. Why is it that if the weight in question is 
extremely long, it is harder to raise it on the shoulder, 
even if one carries it by the middle, than if it is 
smaller ? In the previous case it was stated that it 
was not due to vibration ; but in this case it is. For 
when the timber is longer the ends vibrate more, so 
that it would be more difficult for the bearer to carry 
it. The reason why the vibration is greater is, that 
under the influence of the same movement the ends 
shift further, inasmuch as the timber is longer. For 
the shoulder is the centre, at A (and this remains 
stationary), and AB and Ar are the radii from the 
centre. In so far as the radius, that is AB or AT, is 
larger the more movement will take place in the mass. 
This has been demonstrated before.* 1 

28. Why do men make swing-beams at wells in the 
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35 rovrov rov rpo7rov ; TTpoarideaai yap fidpos iv TO) 
ijvXcp rov pioXifihov, ovros fidpovs rod kolSov avrov, 
Kal kcvov Kal rrXrjpovs ovros. fj on iv oval 
Xpovois oirjprjfjLevov rod epyov (fidipai yap hel, Kal 
rovr avto eXKvaai) avjifialvec Kadievai jiev Kevov 
857 b pqoltos, atpeiv Se TrXrjprj x a ^ €7Ta ^S ; XvaireXel ovv 
fUKptp fipahvrepov elvai ro Karayayeiv 7rp6s ro 
ttoXv Kov<f)ioaL ro fidpos dvdyovrc. rovro ovv iroiei 

67T* CLKpip r<p K7]X(x)Veicx) 6 fJLoXlfiSoS 7TpOaK€Lfl€VOS 

5 fj 6 XiOos. KaOifjucovri fxev yap yLverai fidpos p>el- 
£ov fj el fiovov kcvov oel Kardyeiv rov KaSov orav 
he TrXrjprjs fj, dvdyei 6 fioXifiSos, fj o ri dv fj ro 
7TpooKeifjievov fidpos. toor' iarl paov avrtp rd 
dfjbcfxjo fj eKelvws. 1 

29. Aia ri, orav cfrepcocnv iirl £vXov rj rivos 

10 roiovrov ovo dvOpamoi taov fidpos, ovx ofxoia>s 
dXifiovrac, iav firj eVt rep fxeaco fj ro fidpos, aXXa 
jiaXXov oaco dv eyyvrepov fj rcov <f>epovrcov; fj 
SioVt pioxXos jiev yiverac ovrcos ixovrcov ro £vXov, 
ro Se fidpos vTTOjioxXiov, 6 he. iyyvrepos rod fidpovs 
rcov cpepovrcov ro fidpos ro Kivovjievov, drepos oe 

is rcov <f>ep6vrcov ro fidpos 6 klvcov. oaco yap TrXeov 
airex* 1 T °v fidpovs, roaovrcp paov Kivei, Kal dXifiei 
puaXXov rov erepov els ro Karat, coanep dvrepei- 
Sovros rov fidpovs rov eVi/cei/xeVou Kal yivofievov 
VTTOjioxXiov . iv jieaco he viroKeijievov rov fidpovs, 
oioev fiaXXov drepos Oarepco ylverai fidpos, ovSe 

20 Kivei, dXX djioicos eKarepos eKarepcp yiverai fidpos. 
SO. Aia ri ol dviardjievoi irdvres TTpos d£eiav 
ycoviav rco p>rjpa> 7roirjaavres rrjv KvrjjXTjv aviarav- 

X €K€LVO> B. 
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way they do ? For they add the weight of the lead 
to the wooden beam, the bucket itself having weight 
whether empty or full. Is it because the machine 
functions in two stages (for it must be let down and 
drawn up again), and it can easily be let down whereas 
it is difficult to draw up ? The disadvantage, then, of 
letting it down rather more slowly is balanced by the 
advantage of lightening the weight when drawing it 
up. The attachment of lead or a stone at the end of 
the swing-beam produces this result. For thus, when 
one lets down the bucket by a rope, the weight is 
greater than if one let the bucket down alone and 
empty ; but when it is full, the lead draws it up, or 
whatever weight is attached to it. So that on the 
average the two processes are easier than they would 
be in the other case. 

29. Why is it that when two men carry a weight 
between them on a plank or something of the kind, 
they do not feel the pressure equally, unless the weight 
is midway between them, but the nearer carrier feels 
it more ? Surely it is because in these circumstances 
the plank becomes a lever, the weight the fulcrum, 
and the nearer of the two carrying the weight is the 
object moved, and the other carrier is the mover of 
the weight. For the farther he is from the weight, 
the more easily he moves it, and the more downward 
pressure falls on the other, as though the weight 
attached pressed in the opposite direction, and became 
the fulcrum. But when the weight is placed in the 
middle, the one no more becomes the weight than the 
other, nor does either do the moving, but one is the 
weight in just the same sense as the other. 

30. Why is it that, when men stand up, they rise by 
making an acute angle between the lower leg and the 
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rai, Kal ra> dcLpaKi irpos rov fxrjpov; el Se fxrj, 
ovk dv hvvaivro dvaarrjvai. irorepov otl to taov 
25 rjp€fxlas rravraxov atriov, rj §€ opdr) ycovia rov 

LVOV, Kal 7TOl€l OT&VIV StO Kal <f)€p€Tai TTpOS OpLOLOLS 

yojvias rfj it epilepsia Tr)s YQS- ov yap otl /cat 
7Tpd$ opdrjv €orai rw €7Tt7r€§aj. r) ort aviaraixevos 
yivtrai opdos, dvdyKJ] Se rov iarcora Kaderov elvai 
7Tp6s tt)v yfjv; el ovv fieXXet eoeodai 7Tp6s opOrfv, 

30 TOVTO §€ ioTL TO T7)V K€(f>aXr)V ^X €lV KaT ^ TOVS 

iroSas, Kal yiveoQai S97 ore dvlararai, orav pikv 
ovv Kadrjiievog 77, irapdXXrjXov k'^ei tt)v K€(f>aXrjV /cat 
tovs 7ToSas, Kal ovk €7rl puds tvOtlas. rj K€<f>aXrj 
A earcD, d(Lpa£ AB, {xrjpos BT, Kvr\p,f) TA. TTpbs 
opdrjv §€ ylv€Tai 6 T€ 8d)pa£ \_€<j> d>v AB] tw 
35 ixrjptQ t<al 6 fMTjpos rfj KvrjfjLr) ovtcds KadrjfievcD* 
a)OT€ ovtcds €.x ovra dSvvarov dvaoTrjvat,. dvdyKrj 
Se iyKXivai TTjv KvrjfJLrjv Kal iroteiv tovs TToSas V7TO 
ttjv K€(j)aXrjv. tovto §6 eorai, idv 77 TA if fjs 
rd rZ ylv7]Tai y Kal djia dvaoTrjvai ovfJifirjGeTai, 

858 a Kal eyeiv eirl Trjs avTrjs torjs rr)v K€<f>aXr)v re Kal 

rovs TroSas* r) §€ TZ 6£eiav iroiel yoovlav irpos 
ttjv BT. 

81 . Aid ti paov KLvetTav to Kivovfievov r) to 
\iivov i oXov ras dfid^as Qojttov Kivovfxivas virdyov- 
5 oiv rj dpxofjuevas ; rj otl xaXeircDTaTov pbev to els 
TovvavTtov KLvovfievov KLvrjoai flapos; d^aipeiTai 
ydp ti Trjs rov klvovvtos hwdfieoos, Kav ttoXv 



0 Because the angles at the foot of the perpendicular are 
both right angles. 
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thigh, and between the trunk and the thigh ? Other- 
wise they cannot rise at all. Is it because equilibrium 
is always a cause of rest, and a right angle is a type 
of equilibrium, 0 and so produces immobility : so the 
man is travelling towards a position in which he makes 
equal angles with the earth's surface ; for he will not 
be actually at right angles to the ground ? Or is it 
because when standing up he becomes at right angles, 
and the man in an erect position must be at right 
angles to the ground ? If, then, he is going to arrive 
at the perpendicular, that is, so that 
his head is immediately above hi^ / 
feet, this must happen when he 
rises. For when he is seated, his 
head and feet are parallel and not B 
in one straight line. Let A be the 
head, AB the trunk, Br the thigh, 
and TA the lower leg. The trunk, 
that is AB, is perpendicular to the 
thigh, and the thigh to the lower 
leg, when the man is seated in 
this position. So that while in this position he 
cannot rise. But he must bend the lower leg, and 
bring the feet below the head. This will be the 
position if TA takes up the position TZ, and then he 
will rise at the same time as he brings the head and 
the feet into the same straight line. And TZ makes 
an acute angle with BT. 

31. Why is it easier to move that which is already 
moving than that which is stationary ? For instance, 
a moving wagon is more easily shifted than it is at the 
beginning. Is it for the same reason that it is most 
difficult to shift a weight which is moving in the oppo- 
site direction ? For some of the power of the mover is 
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8&TTOV fj' dvdyKrj yap fipaSvrepav yiveaOai ttjv 
a>aiv rod avTcoBovfievov . hevrepov Se, idv fjpepifj- 
dvTLTCivei yap Kal to fjpefiovv. to 8e Kivovfxevov 

10 €TTL TO ai)TO TO) (hdoVVTL OflOlOV 770161 COGTT€p dv €L 

av^rjaeie rts ttjv tov klvovvtos SvvafjLiv Kal Ta- 
^ur^Ta* o ydp vtt* eKeivov av €7raa^€, tovto avTo 

7T0L€l CIS TO 7Tp6 68oV KLVOV[X€VOV. 

32. Atd tl TTaveTaL cfyepopieva to, puf>ivTa; tto- 
Tepov OTav Xrjyr] fj Icrxifs rj d(f>eiaa, fj Bid to dvri- 

15 oirdadai, f\ hid ttjv poirrjv, idv KpeiTTtov fj Trjs 
laxvos ttjs piifjdcFrjs; fj aroirov to TavT dnopeiv, 
d<j>evTa ttjv dpyy\v; 

33. Ata tl <f>epeTai tl ov ttjv avTov <f>opdv, jj,r) 
aKoXovBovvTOs Kal coOovvtos tov d<f>ivTOs; fj 8rjXov 

OT l €TTO 17]G€ TOLOVTOV TO TTpLOTOV COS 9aT€p0V CodcLV, 
20 Kal TOvQ* €T€pOV 7TaV€TaL §€, OTCU' (XTjKeTL SvVTjTai 
TTOLeiV TO TTpOLoOoVV TO <f)€p6p,€VOV LOOT€ cbOeLV , Kal 

OTav to tov cfyepofievov fidpos p^XI p&XXov Trjs els 
to npoodev Svi'dfjietos tov thdovvTos* 

34. Ata, ti ovtc Ta iXdrTova ovt€ to, p,eyd\a 
TToppto <j)€p€Tai piiTTovpieva, dXXd Set crvjjLjjLeTpiav 

25 Tivd €X €lV KPQS T ° V pWTTOVVTa ; TTOTEpOV OTl dvdyKrj 

to pLTTTOVfxevov Kal cbdovpievov dvTepelheiv S6ev 
tbOeiTai; to Se fjarjOev vttclkov hid pbdyeBos fj [JirjSev 
dvTepeioav hi dcrdeveiav ov iroiei ptipiv ovSe cocjlv. 

TO (X€V OVV TToXi) V7T€pf3dXXoV T7)S loXVOS T7jS (hOoV- 
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lost, even if it is much quicker than the object moved. 
For the thrust of the body which is being pushed 
against has to become slower. In a secondary degree 
it is more difficult, if it is at rest ; for what is at rest 
offers a resistance. But when a body is moving in the 
same direction as the pusher, it acts just as if one 
increased the force and speed of the mover ; for by 
moving forward itself it has the same effect as would 
be produced by the mover. 

32. Why do objects thrown ever stop travelling ? 
Is it when the force that discharged them is ex- 
hausted, or because of the resistance, or because 
of the weight, if any of these is stronger than the 
discharging force ? Or is it ridiculous to deal with 
these difficulties, when we have not the underlying 
principle ? 

33. Why, again, does a body travel at all except by 
its own motion, when the discharging force does not 
follow and continue to push it ? Surely it is clear that 
the initial impulse given causes it to push something 
else in the first instance, while this in turn pushes 
something else ; it stops when the force which is 
pushing the travelling object has no longer power to 
push it along, and when the weight of the travelling 
object pulls it down more than the power of the 
pushing force can drive it forwards. 

34. Why can neither small nor great bodies travel 
far when thrown, but must always bear a relation to 
the thrower ? Is it because an object thrown or 
pushed must always offer resistance in the direction 
from which the thrust comes ? But that which by its 
size cannot give way, or by its weakness cannot offer 
any resistance can neither be thrown nor pushed. 
That which far exceeds the strength of what pushes 
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arjs ovdkv i57ret/cet, to Se noXv daOeviarepov ovSev 
30 dvepelhec. rj ore toqovtov ^eperat to (j>€p6fi€vov, 
oaov av aepa Kivrjor] €ls pauos; to be [X7]0€v 
Kivovfjievov ot)S' av Kivqaeiev ovSev. at>/xj8atWt 819 
858 b dfJL<f>OT€ pa tovtois ^X €LV - T ° r€ 7^P &<f>68pa fxeya 
/cat to a<f)68pa fiLKpov worrep ovdev Kivovfievd eari* 
to fiev yap ovBev klvcl, 1 to 8' ovdkv /avetrat. 
35. Ata Tt TCt (j>ep6pi€va iv to> Sivovfiivcp i'SaTt 
6 ets 1 to \iioov TeXevTiovTa <f>epovTai diravTa; ttot€- 
pov oTi fiiyeBos e^et to (frepofievov, toore St>at 
/cu/cAots 1 etvat, to> /xe^ iXaTTOVC to> 8e fiel^ovi, 

€KaT€pOV aVTOV TtOV CLKpiOV. ti)OT€ 7T€piaiTa 6 fJLtt- 

^cov Std to (frepeaBat, B&ttov, Kal irXdyiov aTrcodeZ 
at»To eis tov eAaTTOj. €7ret 0€ TTAaTos €^et to 
10 <f>ep6fJL€vov, Kal ovtos ttoXlv to avTO Trotet, /cat 
a7Tto8€L els tov €vtos> ecos av els to fieaov eXBrj. 
/cat tot€ /xeVct Sta to ofioicos ^X €LV irpos SmavTas 
tovs kvkXovs to <f)€p6fJL€vov , Sta to fieoov /cat ydo 

TO p,€CFOV ICF0V a77€^6t €^ e/CCCOTO) TOW /CU/cAaW. 
15 6Vt OOCOf /X6V ^t) KpaT€L 7} <f>Opd TOV BtVOVfJUEVOV 

vSaTos 8ta to fieyeBos, aAA' vnepex^ Trj f}apvT7]TL 
Trjs tov kvkXov TaxvTrjTos, dvdyKT] vTroXeiTreoBai 
/cat /3pa$vT€pov <j>epeodai; fipaSvrepov 8e 6 iXaT- 
tcov kvkXos (j>ep€Tai' to avTO yap iv taa> x/ooVa> ° 
fiiyas to) fiLKpcp GTpe^eTai kvkXco, oTav coat 7T6ot 

1 avro Kdd* €V B. 

° §§ 32, 33, 34. Aristotle comes near to realizing though 
he does not succeed in formulating Newton's First and Third 
Laws of Motion : 

First Law. — Every body continues in its state of rest, or 
408 



MECHANICAL PROBLEMS, 34-35 



it does not yield at all, but that which is much weaker 
offers no resistance. Is it because a travelling body- 
can only travel as far as it can penetrate into the 
depths of the air ? But that which does not move at 
all cannot move anything. Both these conditions 
occur with these things. For the superlatively great 
and the superlatively small may both be regarded as 
having no movement ; for the one moves nothing and 
the other does not move at all. a 

35. Why do objects which are travelling in eddying 
water all finish their movement in the middle ? Is it 
because the travelling object has definite magnitude, 
so that it is moving in two circles, one less and one 
greater, each of its ends being in one of them ? The 
greater circle then, because it is travelling more 
quickly, turns the object round and drives it sideways 
into the smaller circle. But since the travelling obj ect 
has breadth, this second circle produces the same 
result, and again drives it into the next inner circle, 
until ultimately it reaches the middle. There it 
remains because being in the middle it is in the same 
relation to all circles. For in each circle the centre is 
the same distance from the circumference. Or can 
it be because objects which the travel of the whirl- 
ing water cannot control because of their weight 
(that is, that the weight of the object overcomes the 
speed of the revolving circle) must get left behind 
and must travel more slowly ? But the smaller circle 
travels more slowly ; for the large circle revolves to 
the same extent in the same time as the smaller circle, 

of uniform motion in a straight line, unless compelled by 
the application of a force to change that state. 

Third Law. — To every action there is equal and opposite 
reaction. 



o 
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20 to avro \ieoov. ware els top eXdrrova kvkXov 
avayKalov d7ToXei7reaQai> ecos oju errl to p,eaov 
eXdrj. oocov he irporepov k par el rj (f>opd } Xrjyovaa 
ravro Troirjoet,. oei yap rov fxev evtfv, top be erepov 
Kparetv rrj TaxvrijrL rov fidpovs, ware els rov 
Ivtos del kvkXov vrroXetTreodaL itav, dvdyKrj yap 

25 avTO evTO? rj eKros Kiveladai to fifj Kparovjxevov, 
ev avrcp hrj tolvvv ev <L eoTiv, dhvvaTOV <f>epeudai 
to fjirj Kparovpievov . em he t)ttov ev ra> €Ktos' 
ddrrtov yap r) <f>opd rod eKTos kvkXov, Xelirerai 
he els tov evros to firj Kparovfjuevov \ieQLoTaadai, 
del he eKaarov emhlhajoiv els to fxrj Kpareiodai. 

30 eirel he irepas rov firj KiveioOai iroiel to els fieaov 
eXBeiv, fxevei he to Kevrpov fxovov, diravra dvdyKrj 
els tovto hrj ddpol^eodai. 
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when the two are concentric. So that the object 
must be left in each lesser circle in succession until 
it comes to the centre. In cases in which the travel 
prevails at the beginning, it will do the same until it 
stops. For the original circle and then the next must 
prevail by its speed over the weight of the object, 
so that it will pass successively to each smaller circle 
all the time. For an object which does not prevail 
must be moved either inside or outside. For that 
which is not overcome cannot continue to travel in 
the circle in which it is originally. Still less can it 
remain in the outer circle ; for the travel of the outer 
circle is more rapid. The only thing left is for the 
object which is not controlled by the water to shift 
to the inside. Now each object always inclines not 
to be controlled. But since its arrival at the middle 
puts an end to the movement, the centre is the only 
part at rest, and everything therefore must collect 
there. 
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ON INDIVISIBLE LINES 
(DE LINEIS INSECABILIBUS) 



INTRODUCTION 



This is a most interesting and extremely difficult 
treatise, written by some author of the Peripatetic 
School. It refers directly to Euclid's Elementa, 
Book X. ; and is unintelligible without some under- 
standing of Euclid's definitions. Unfortunately the 
condition of the manuscripts is most unsatisfactory. 
By kind permission of Messrs. Teubner, Apelt's text 
has been used for this volume. This together with 
his comments in the Introduction has elucidated a 
number of difficulties, but, even so, the thought as 
well as the terminology is involved. The treatise is 
mainly concerned with a refutation of the theory 
that every line contains a unit which is an indivisible 
line. Without the modern view of infinity, there is 
much which is mathematically brilliant, and on his 
own terms the author seems to prove his case. The 
main argument is a syllogism : 

All lines consist of indivisible lines (Zeno). 

All indivisible lines are points. 

.-. all lines consist of points. 

Aristotle then demonstrates the absurdity of this 
conclusion, thus demolishing the major premiss. 
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968 a 1 . T A/3a y* elalv aro/xot ypapipial, Kal oXqjs iv diraoL 
rots itooois iarl tl dpiepes, ayairep eviot <f>aaiv; 
Et yap ofjiolajg vTrdpxei to re ttoXv Kal to pueya 
5 Kal ra dvTLKeljjieva rovroig, to t€ oXlyov Kal to 
pLiKpov, to 8' direipovs oxeSdv Siaipeaeis ex ov ovk 
eoTiv SXlyov aXXd ttoXv, <f>avepov oti Treirepaopievas 

€^€L TOLS Statp€(T6tS' TO SXlyOV Kal TO fMKpOV el §€ 

Tieirepaopievai al hiaipeoeis , dvdyKt] ti etvai dpiepes 
pueyedos, a>OT€ ev diraaiv evvirdp^ei ti dpiepes, 

i7T€L7T€p Kal TO oXlyOV KOI TO pilKpOV . 

10 "En el eoTiv Ihea ypapupuys, rj 8' Ihea irpcoTrj rcov 
avvcovvpLCDv , ra, Se p>eprj irpoTepa tov SXov ttjv 
(f)vaiv } dSialp€TOs dv etrj avTrj rj ypapLpurj, tov avrov 
he Tpoirov Kal to TeTpdycovov Kal to Tpcycovov Kal 
ra aXXa a^^/xaraj Kal oXcos eTriirehov avTO Kal 
aa*>/xa* ovpLp-qoeTai yap rrpoTep* arret, etvai tovtcov. 

15 *'Eti el acopiaTos Igti arot^eta, twv Se otoix^wv 
pirjSev irpoTepov, ret Se p-eprj tov SXov TTpoTepa ) 
dSialpeTov av evt) to irvp Kal oXojs tojv tov crco- 
/xaros GToixelajv eKaoTov, iogt ov piovov ev tois 
vorjTols, aXXa Kal ev tois alcrOrjTOLS Iot'i ti dpiepes* 
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1. Are there such things as indivisible lines, and 
must there be in all magnitudes some unit which has 
no parts, as some say ? 

If "much" and "biff," and their opposites " few " 

■j i . o i . i i ./> i indivisible 

ana little, are similarly constituted, and it that units exist, 
which has almost infinite divisions is not small, but 
big, it is evident that " few " and " little " will have 
a limited number of divisions ; if, then, the divisions 
are limited, there must be some magnitude which 
has no parts, so that in all magnitudes there will be 
some indivisible unit, since in all of them there is a 
" few " and a " little." 

Moreover, if there is an idea of a line, and the Idea 
is the first of quantities so called, and if the parts are 
logically prior to the whole, this unit line must be 
indivisible, and the same argument will apply to the 
square, triangle, and other figures, and generally 
speaking to a plane figure or to any other body ; for 
there must be some unit prior in their case too. 

Again, if there are elements in a body, and there 
is nothing prior to the elements, and if the parts are 
prior to the whole, fire and, generally speaking, each 
of the elements of the body would be indivisible, 
so that there must be a unit without parts, not only 
in the world of thought, but also in the world of 
perception. 
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"Eti Se Kara rov tov Xrjvcovos Xoyov dvdyKt] rt 
20 fxeyedos dpepes elvai s et7Tep dSvvarov fxev ev Tre- 
7T€paojJL€vq) XP° VC 9 direlpoov dipaadac, Kad* eKaarov 
diTTOfJievov, dvdyKrj §' e-nl to -qpucrv TtpoTepov 
d<f>iKveiodai to KLvovpcevov, rov Se fjirj dfiepovs 
irdvriDS euTtv rjfjuav. el Se Kal aTTrerat rwv d- 

25 TTtipoaV €V 7T€7T€paGfX€Vq) XpoVLp TO €7Tl TTjS ypCLfJLfJLrjs 

cf>ep6fievov f to Se daTTOv iv Ttp 'loco yjpovcp irXelov 
SiavveL y Taylvrt) 8' rj rrjg Stavotas KivrjOis, Kav rj 
b Sidvoia tcqv dnelpayv i<f>d7TTOiro Ka8* eKaoTov iv 

7T€7T€paafJL€VCp ^OoVo) y CQOT€ el TO Kdd' eKaOTOV 

drrreadaL ttjv Sidvotav dpL0fjLetv eoTiV, evSex^rat 
dp(,dfJL€w ra direipa iv Treirepaaixevcp ^poVa). el Se 
tovto dSvvaTov, eir\ dv rtg drofiog ypafifirj. 
5 "Eti kcll it; wv avrol oi iv tols [zaOrfpLacrL Xe- 
yovoW) elt] dv tl$ drofios ypafifirj, ws (f>aalv, el 
Gv\x\ieTpoi elaiv al tco avrcp fxerpco fxeTpovpievaL' 
oacLL 8' elcrl fi€Tpov}JLevai, Traoal eloL ovLLLLerpOL. 
eirj yap dv tl jJLrjKos, to ndaai fxerprjOr^aovTaL. 
10 tovto 8' dvdyKrj dSialperov elvai. el yap Staipe- 
tov, Kal ra [Jieprj pueTpov tlvos earat. avfifierpa 
yap tco oXco. ware puepovs tlvos etrj SLirXaoiav ttjv 
rjfAiaeLav errel Se tovt dSvvarov, (dSnalperovy dv 
elrj \ierpov. 

'Qaavrcos Se Kal at \xeTpov\ievai dVaf vif avTov, 
cooirep 7raaat at etc tov puerpov avvderoL ypa\i\ial y 
15 i{; dfiepwv ovyKewTai. to 8' avro avfju^rjcrerai Kav 
tols i7TL7Te8oL$' iravra yap to, dirb tcov piyrGyv 
ypafjificov ovpLfieTpa aAA-^AotS", ware carat to pterpov 
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Again, according to the argument of Zeno, there 
must be some magnitude without parts, since it is 
impossible to touch an infinite number of things in a 
finite time, when touching each of them, and that 
which moves must first reach half-way, and half 
clearly belongs to that which is not without parts. 
But if anything travelling along a line touches an 
infinite series in a finite time, secondly if the faster it 
travels the greater the space it covers in the same 
time, and lastly if the movement of thought is the 
quickest movement, then even thought must touch 
an infinite series one by one in a finite time. If, then, 
thought touching the series one by one is counting, 
then it must be possible to count an infinite series 
in finite time. If this is impossible, then there must 
exist an indivisible line. 

The next argument, we are told, is used by the 
mathematicians to prove that the indivisible line must 
exist, if we admit that " commensurate " lines are 
those which are measured by the same unit, and all 
the lines measured are " commensurate." For there 
must be some length by which they are all measured. 
And this must be incapable of division. For if it is 
divisible, then its parts can also be expressed in the 
terms of some unit. For they are commensurate 
with the whole. So that the measurement of each 
part would be double its half ; since this is impossible 
the unit of measurement must itself be indivisible. 

Again, just as the lines built up from the unit of 
measurement are all composed of units without parts, 
so also must those be which are once measured by it. 
The same thing will also happen in plane figures ; 
for all the squares on rational lines are commensurable 
with each other, so that their unit of measurement 
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avTCov d/xcpeV. dAAd firjv ei ri rfXTjOrjaerat fierpov 
nva rerayfievrfv Kat <hpiG\ievr\v ypafifxtfv, ovk carat 

OVT€ p7]T7j OVT dXoyOS OVT€ TO)V dXXajV OVO€fJLia j 

20 cov Svvdfiets prjraiy olov arroTOfJiy] rj r) £k Svotv 
ovoyLaroiv dAAd k<xB* avrdg fiev ovSe tlvols 
e^ovai <f>vaeis s rrpos dAA^Aa? Se eorovrac prjral /cat 
dXoyoc. 

2. *H TTpQJTOV fJL€V OVK CLvdyKT] TO a7T€tpOV$ ^X 0V 

Staipeaeis fir) elvai fjuKpov Kat oXlyov koI yap \ 
tottov Kal fiiyedos Kai oXws to awe^es fiiKpov fiev 
25 Xeyofiev, Kal i<f>* <Lv fxev dpfioTTei to oXiyov, ov 
firfv dAA' a7T€Lpovs Statpeaeis <j>afiev e^cey. 

"Ext S' el ev tois avfifieTpots ypafxfxal elat 
S69 a ypapLfxai, Kara, tovtojv twv aTOfiwv XeyeTat to 
jjLLKpoVy Kal drretpoi OTtyfxal ivvrrdpxovuiv . fj 8e 
ypafijjbrjy Statpeois /card OTiy\xr\v , Kal ofxoiajs Kad* 
oTToiavovv arreLpovs ovv e^ot oiatpeaeis anaaa 

dv 7) fJLTj aTOJJLOS. 

3. E2Vai Se tovtwv etcrt fiiKpal' Kal aTreipoi ol 



a The terms rational and irrational do not mean to Euclid 
exactly M r hat they mean to modern mathematicians. All this 
part of the treatise must be referred to Euclid's Elementa* 
Book X. 

Two lines are said to be commensurate " potentially " by 
Euclid, if the squares upon them are commensurate ; e.g., 
two lines, whose lengths are respectively \'3 and V<>, are 
" potentially " commensurate, because their squares 3 and 6 
are commensurate. This leads us to an explanation of the 
terms " apotome " and a " line of two terms." 

" Apotome " is a line whose length is a negative binomial 
surd ; e.g. let AB be a straight line drawn from A to B, this 
p fa direction being positive. Then if 

A - — B the length BC is BC is an 

" apotome," being a binomial surd 
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will also be without parts. Moreover if any one of 
them is cut (on any unit) by a fixed and finite line, 
this line will neither be rational nor irrational, nor 
will belong to any of the categories to which the 
rational functions belong, such as " apotome "or " of 
two terms " a ; but in themselves they have no 
natural characteristics, though they will be rational 
or irrational in relation to each other. 

2. Now in the first place it does not follow that ^ e e p ^° 
what admits of infinite division is not either " small " 

or " little " ; for we can apply the term " small " to 
space, and size, and generally to anything which is 
continuous, and in a similar way we apply the term 
" little " where it is applicable, not but what we admit 
that they have infinite divisions. 

Secondly, if among commensurables there are 
lines, we can apply the term " small " to these 
indivisible units, and they themselves contain an 
infinite number of points. But in so far as it is 
a line it admits of division at a point, and similarly 
at any other point ; consequently every line which 
is not indivisible must have an infinite number of 
divisions. 

3. Now some of these divisions are small ; and 
possible ratios between the divisions are infinite. It 

cut off from AB. It is negative because it is cut off in the 
direction opposite to AB. 

" A line of two terms." Let A B be a straight line consisting 
/o of two parts AC and CB, which 

A — ^ B are actually incommensurate, but 

^ potentially commensurate. Let 

AC be \^6, and CB ; these are " potentially " com- 
mensurate because 6 and 3 are commensurate. Such a line 
is irrational both actually and potentially, its square being 
(\^6+ n'3) 2 . It is called " a line of two terms." 
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Xoyoc. rrdaav oe rfxrjdrjvai ovvarov rrjv firj drofiov 
6 rov imra^evra Xoyov. 

4. "Eti el to fxeya Ik piiKpwv tlvcov avyKeirai, rj 
ovOev carat to fxeya, rj to ireTrepacriievas €X ov 
otatpecreis to fieya ecrrai. to yap oXov Tag rwv 
fiepcov ex^i hiaipeoeis opLoicos. dXoyov S' iarl to 

T€ GfJLLKpOV 7T€7T€paGjJL€VaS €^€ll> OiaipioeiS Kal TO 

10 [ley a aTrelpovs' ovtoj S' d£tovaw. 

"flare <f>avepov on ovk iv rovrco Xeyotro to fxeya 

Kai TO fJLLKpoV, TCp 7T€7T€paOfJL€VaS ^X €LV K€LL 0L7T€LpOVS 

oiaipeoets. el 8' on Kal iv dptOfjiOLS to oXlyov 
7T€7Tepaop,evas k\ei oiaipeaeis, Kal iv ypapLfxais Tts" 
d^Lolrj to fjiiKpoVy evrjOes. eKel fxev yap i£ dfiepcov 

15 t€ r) yevecrLs, Kal ean ti s o twv dpiOficbv dpyr\ icrri, 
Kai 7ras 6 fjirj a7Teipos Treirepaafxevas ex&> Staipe- 
acts" iirt Se twv fieyeOwv oi>x ofiolcos. 

01 8' iv rots eiSeat raj dropiovg KaraaKevd- 
^ovres rovXarrov iaw$ d^lwfia Xafifidvovai rod irpo- 
KeifMevov, to nOevai rovrwv loeas* Kal TpOTTOV riva 

20 ravT dvaipovai St* wv oeiKvvovaw . Kal yap Sid 
rovrwv rwv Xoywv dvatpetraL rd elSrj. 

lidXtv oe twv awfxariKwv aroix^lojv eirqdes to 
dfieprj d£tovv. el yap av Kal a7To<f>aivovTal rives 
ovtcds, dXXd Trpos ye rrjv VTTOKeip,evr\v aKetfiiv avro 
to it; dpxrjs XafJifidvovoiv . fiaXXov oe Saw fxdXXov 

25 to iij dpxrjs 86£eiev av Xajifidveadat, roaw jjl&XAov 
SoKet Statperov elvai awfia Kal firjKOS Kal rots 
oyKois Kal rots oiaarf]}xaaiv . 



a Aristotle evidently means integers. 
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is possible for every line which is not indivisible to be 
cut in accordance with any given ratio. 

4. Moreover, if " great " is compounded of a 
number of" smalls/' " great " either has no meaning 
at all, or " great " will be that which has finite divis- 
ions. For the whole must be susceptible of the same 
divisions as its parts. But it is illogical to suppose 
that the small has finite divisions and the great 
infinite ; yet this is what they claim. 

So it is clear that the terms " great " and " small " 
are not applied because the one has finite, and the 
other infinite, divisions. Again, if any man claims 
that because in numbers the " little " has finite 
divisions, the " small " in hnes must do the same, his 
argument is foolish. For in the case of numbers a the 
whole is built from units which have no parts, and 
there is some unit which is the basis of all numbers, 
and every number which is not infinite has finite divis- 
ions : but the same thing is not true of magnitudes. 

But those who build up their theory of indivisible 
hnes on Ideas have, I fancy, too slight a basis for the 
superstructure, the supposition that there are Ideas 
of these indivisible lines ; and in a certain sense they 
destroy their own argument by their demonstration. 
For the whole theory of Ideas is destroyed by their 
arguments. 

Again, in the case of bodily elements it is foolish 
to maintain that they are without parts. For, if any 
do actually demonstrate this, they are for the purpose 
of the argument under discussion assuming the major 
premiss of the argument. And the more this major 
remiss is assumed, the more does it appear that the 
ody and length are divisible both in two dimensions 
and in one. 
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f O Se rov Tj-qvcovos Xoyos ov GVfx^iPd^eL cos iv 
7re7T€paoiJi€vq) xpovw tcov direLpcov arnrerai to 
cfrepofievov cool toV avrov rpoirov. 6 yap xP° vo $ 
30 koll to fifjKos aireipov Kal 7T€7T€pacrfjL€vov AeyeTat, 
Kal Tas a^Tas 1 e^ei Siatpecreis'. 

Ovoe 8rj to Ka9 y tKavrov aTrrtoQai tcov direipcov 

T7JV hiaVOiaV OVK CGTW dpidfA€LV s €L dpOL TIS Kal 

vorjoecev ovtcos i<f>d7TT€adaL tcov direlpcov ttjv Sta- 
voiav. o7T€p igcos oovvcltov ov yap iv avv^x^ GL 
969 b Kal V7TOK€LfjL€vots rj rrjs otavotas kcvtjgls, cooTrep rj 

TCOV <j>€pOJJL€VCOV . 

Et 8* ovv Kal iyxcopei KLvetadat ovtcos, ovk €GTL 
tovto dpiOfielv to yap dptOfjieiv €CftI to /xctol 

€7TlCFTdo€C0S. oAA' aTOTTOV IGCOS TO (XTj 8wafJL€VOVS 

5 Xvecv tov Aoyov SovXevecv Tjj doOeveia, Kal Trpoa- 
e£a7raTaV iavTovs fiei^ovs diraTas, fiorjOovvTas Tjj 
aSfva/xta. 

To S* €77i tcov GV{jbjji€Tpcov ypajJificoVy cbs otl al 
iraoai tw avTco tlvi Kal ivl fieTpovvTai, Kofitofj 

GOtf>LOTlKOV Kal -QKLGTa /CaT(Z TTJV V7TO0€GLV TYjV iv 

tols fiadrjfiaow ovtc yap VTroTidevTai ovtcos, ovt€ 
io XPV ai t LOV Q-vtoIs IgtLv. a/xa ok Kal ivavriov ttolgov 
{lev ypafifjirjv GVfjifjL€Tpov yiVeo-flai, iraocov Se tcov 

GVfJLJJL€TpCOV KOLVOV JJb€TpOV €LVai d£lOVV. 

"Q.gt€ yeXotov to Kal Tas iKetvcov Sofas Kal 
tov avTol XeyovGi tf>aGKovT€S oec^eiv els ipLOTiKov 
a/xa Kal goc^lgtlkov €KkXiv€lv Adyoi% Kal rau^' 
is ovtcos dodevfj. 7roXXaxfj dG0evrjs ioTi Kal 
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Again, Zeno's reasoning does not prove that 
what moves along a line touches an infinite series in 
finite time on this same plan. For " time " and 
" length " must be called both infinite and finite, and 
admit of the same divisions. 

Again, the process of the mind touching an infinite 
series one by one is not the process of counting, 
if indeed anyone supposes that the mind does in 
this way touch an infinite series. Perhaps this sup- 
position is in itself impossible ; for the movement of 
the mind does not take place like the movement of 
travelling bodies in continuous matter. 

But to resume — even if its movement can be of 
this kind, this is not counting. For counting involves 
a series of pauses. But it is perhaps quite unreason- 
able that those who have failed to solve the riddle 
should be subservient to their own weakness, and 
should cheat themselves still more in an effort to re- 
inforce their incapacity. 

As for the argument about commensurate lines, 
namely that all lines are measured by one and the 
same unit of measurement, this is merely chopping 
logic, and does not agree with mathematical assump- 
tions ; for the mathematician does not lay this down, 
and it would be of no use to him if he did. In fact the 
two statements are actually contradictory — that all 
lines are commensurable, and that there is a common 
measure of all commensurable lines. 

So their position is absurd ; after professing that 
they are going to demonstrate the mathematicians* 
own opinions, and to argue from their state- 
ments, they merely relapse into a contentious and 
casuistical argument, and a weak one at that. For 
it is weak from many points of view, and in every 
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iravra rpoTTOv Siacfrvyelv Kal ra TrapdSo^a Kal tovs 
iXeyxovs. 

"Ert S 9 aroirov dv eiT] St<x fxev tov 7A\vtovo$ Xoyov 
7Tapa7T€7T€.io6ai rivas droixovs ttolclv ypapLpbds, ra> 
fj,r} ej^etv dvreiTTelv 8ta Se (rr}v) rfjs cvdeias els 

20 to tuxikvkXiov klvtjglv, rjv dvayKaiov effi mroTeiveiv 
dnzLpojv jxera^v ttitttovcj&v TTepufyGpei&v Kal Sta- 
arrjixarcjv ovtojv, Kal 7rd\iv Sta rfjv [tojv] eh tov 
kvkXov evTTeccrrov otl dvdyKT] du otcovv Kivqdfjvai, 
el els to rffjLiKVKXiov KivelraL, /cat oaa dXXa rotavra 
T€0€a)pr)Tai irepl rds ypafjifxas fxrj otov re ivSex*- 

25 adac Toiavrrjv §77 riva yeveodat, Kixrqoiv, coot' i<f) 

ZKaOTOV TOJV [A€Ta£v fJLTj TTITTTW 7TpOT€pOV 7ToXi} 

yap ravra fxaXXov 6ixoXoyovp,€va €K€lvojv. 

"Otl pikv ovv €K ye tojv elprjjjLevojv Xoycov ovt 
dvayKaiov aTOfJiovs etvai ypafjifxag ovre TtiQavov, 
<f>avep6v. €Ti Se Kal €K tcdvSc yivoLT dv <j>avepoj- 
30 repov. irpojTov JA6V eK tojv iv rot? fiaOrjixaaL Set- 
Kvvpuivuyv Kal rcdefxevojv, a St/catov rj [xeveiv 77 

7TlOTOT€pOLS X6yOLS KLV6LV . 

Ovre yap 6 ty}s ypafjLfjLTjs ovt€ 6 Trjs evdelas 
opos i(f>apii6a€L 777 aTOfxcp Sta to \ir\re ^era^t) 
tlvojv etvai \xt\t e^etv fxecrov. 
970 a "Ei7T€LTa iraoai at ypafxfial avfJLfJL€Tpoi eaovrai* 
iraoaL yap vtto tojv dro/xajy fjLeTprjdrjoovTai, at re 
fjarfKei avfXfxcTpoi, Kal at Swdfiei. at 8e aTopioi avp,- 



a Aristotle evidently means that if the arc AB consists of 
indivisible parts, the point P of the moving 
radius OP must pass from the end of one part 
\ to the end of the next without touching inter- 

A 0 0 mediate points: otherwise the part would be 
divided. But such motion is inconceivable. 
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way fails' to escape both contradictoriness and 
refutation. 

Moreover it is unreasonable for them to be led 
astray on the one hand by the reasoning of Zeno, and 
presume the existence of indivisible lines merely 
because they cannot disprove their existence ; and 
on the other to be unimpressed by the arguments 
both from the movement of a straight line in a semi- 
circle, which must clearly touch all the infinite points 
of the circumference and its divisions, and again to 
neglect the convincing fact about a circle that there 
must be movement of some such kind, if the radius 
moves in a semicircle , a and all the other theorems 
demonstrated about lines showing that movement is 
impossible of such a kind that it does not fall upon all 
the intervening points in turn ; for these theorems 
are far more universally admitted than the others. 

It is, then, clear from the arguments we have ad- 
duced that it is not inevitable nor even plausible that 
indivisible lines should exist. But from what follows 
it will become still more obvious. First of all from 
theorems demonstrated and laid down as axiomatic 
in mathematics, which must either be accepted or 
removed by more convincing arguments. 

For neither the definition of " line " nor of 
" straight line " will fit in with the " indivisible 
line," because it does not lie between points nor has 
it a middle point. 

Secondly all lines will be commensurate on the 
assumption of indivisible lines. For all lines will be 
measured by indivisible lines, both those which are 
commensurable in length and in their squares. But 
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fierpot 77<zctch firjKei' toai ydp* atare Kal Svvdfiei. 
el Se rovrOy del prjrov earat to rerpdyayvov. 
5 "Ert el rj napd ttjv fiet^co to 7rAaro9 iroiel trapa- 
/HaWofievT), to 'Lvov tw dno tt)s <xt 6 jjlov Kal tt}s 
TTohialas TTapafiaXkopbevov irapd ttjv SwrArjv eXaTTOv 
TTOLTjoei to irAaTOS Trjg dfiepovs* evTai (yap) cAar- 
tov tov drro Trjs aTOfiov. 
"En el eK Tpiwv hodeiacjv evdetcov avvioTaTai 
10 Tpiyojvov y Kal eK tG>v aTOfiajv avoTaOrjcreTai. ev 
airavTL he laoTrXevpcp rj KaOeTos em fiearjv niTTTei, 
a>OTe Kal eirl tfjv aro/xov. 

9 The following (taken from Apelt's Introduction) are the 
figures to which the author refers. 

D C 



(1) The rectangle EDCB is 
constructed so as to be equal to 
the square on AB. Then one 
side of this rectangle will divide 
AB in half, which (AB being 
by hypothesis indivisible) is 
impossible. 



A E B 
indivisible 
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indivisible lines are commensurate in length ; for 
they are all equal ; so they must also be commen- 
surate in their squares. If this is true, then every 
square will be rational. 

Again, seeing that the line applied to the longer 
side determines the breadth of a rectangle, the rect- 
angle which is equal in area to the square on the in- 
divisible line (suppose it to be one foot long) will, 
when applied to a line twice the length, have a breadth 
shorter than the indivisible line (which is a priori 
impossible) ; for its breadth will be less than that of 
the square on the indivisible line. (See note a (1).) 

Again, since a triangle can be made from three 
given straight lines, it will also be made from three 
indivisible fines. Now in every equilateral triangle the 
perpendicular from any angle bisects the base and so 
must divide the indivisible line 



(2) ABC is an equilateral 
triangle, and AD the per- 
pendicular dropped on BC 
from A. This figure produces 
exactly the same impossibility 
as the last. 



(3) ABCD is a square, of 
which AC is the diagonal. A 
perpendicular is dropped from 
D to the diagonal. Here again 
we have the same impossibility. 
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v Ert et to rerpdycovov rcov dfiepcov, Siafxerpov 
ifXTreaovcrrjs /cat Kaderov dxBelcrqs ?} tov rerpayw" 
vov irXevpd ttjv KaQerov SzWrat /cat ttjv rjfitcreiav 
rfjs Siafxirpov, ware ovk iAaxlarrj. 

15 OvSe 8t7rXdacov to and rrjs hiajierpov ^coptov 
earai tov oltto rrjs dropuov. d<f>aipe6evTOS yap tov 
laov 7] Xolttyj earai eXdaawv rrjs dp,epovs* €t ydp 
larj s TerpairXdaiov av eypaipev r) Sta/xer/w aAAa 
8' av tls Kal erepa roiavra avvdyor iraoi yap cos 
elirelv ivavriovrai rocs ev rots [xaOrffiaaw. 

20 HdXiv rod puev dpuepovs \xla r) crvvaipis, ypafip,rjs 
8e Svo' Kai ydp SXrj SXrjs dm 'erat, /cat /caret to 
Ttepas i£ ivavrtas. 

"Ext ypafjLfjiTj {ypa/x/x^) TTpoaredeioa ov Troirjcrei 
fAci^co rrjv 8Xt]v rd ydp dpieprj ovvriQe\ieva ov 

7TOLTjG€.L /Xet^OV. 

"Eti (el) €K Svolv dfxepoiv firjSev yiverai ovv- 
€X* S ^ l< * TO nXelovs Statpeaets %X eiv dirav to 
25 avvex^S, aVacra he ypa/x/x^ 7rapa rrjv dTop,ov. 
GW€xrjS s ovk dv eirj ypafifxrj aro/xos 1 . 

v Ert et aTTacra ypapLfJirj rrapd ttjv droybov /cat els 
Xaa /cat avtcra Statpetrat, Kav rj e/c rpiwv droficov 
/cat oXcds TTeptTTcbv, carat hiaiperr) rj aVo/tos. 
ojJLottos §6 Kav el St^a refxveraL' iraaa yap rj e/c 
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Again, if a square can be made of indivisible 
lines, then when a diagonal is drawn and a perpen- 
dicular dropped on it from an angle, the side of 
the square will equal the perpendicular plus half the 
diagonal, so that it will not be the smallest line. (See 
note a (3).) 

Nor will the area which is the square on the 
diagonal be double the square on the indivisible line. 
For when the equal part is taken away, the remainder 
will be less than the indivisible line ; but if it were 
equal, then the square on the diagonal would be four 
times that on the original square ; one could of course 
collect other examples ; for they are opposed practi- 
cally to all mathematical principles. 

Again, there is only one way of joining what has ^mTh^ 
no parts to anything else, but two ways in the case of division of 
a line ; for two lines may be joined lengthways, or on mes * 
the other hand, end to end. 

Again, a line fitted to another side by side will 
not make the whole any greater ; for lines without 
parts w r hen put together will not make them any 
longer. 

Again, no continuous length can be made out of 
two lines without parts, for every continuous length 
can be divided into more than one part, and if every 
line is continuous in contrast with an indivisible line, 
then there can be no such thing as an indivisible line. 

Again, if in contrast with the indivisible line 
every line can be divided into equal and unequal 
parts, even if it is constructed out of three indivisible 
lines or generally speaking out of any odd number, 
the indivisible line will be capable of division. 
Equally so every line can be cut in half ; for every 
line made up of odd numbers will involve bisection of 
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30 TCOV TTtpiTTLOV. el §€ St^a fJL€V fJL7) TTCXOa T€[AV€Tai, 
dAA* 77 Ik rcov dpTicov, T7JV Se St^a StaLp0V[X€VrjV 
/cat oaaovv hvvarov Tepuvetv, SiaipedrjoeTai /cat ov- 
rcos 7] aropuos, orav r) Ik tlov dprltov els dvtaa 
Siaiprjrat. 

970 b UdXlV el TO K€KWrjfJL€VOV, €V CO XpOVLp KWeiTaL 

rr)v SXrjv, ev tco r\pulaei ttjv -qplveiav KivrjOrjoeTat 
/cat ev rco eXdrrovi eXarrov rj ttjv -qpLtcreiav, coot* 
€i p,ev (£k) 7T€pLrrcov uvyKeirai twv dropicov to 
p,rjKos t avaipedrjcrerat rj piearj Toprj tlov dropbtov, 
5 elirep ev rep r)p,loei XP^ vco T ° tfpuov SUlolv 6p,oicos 
yap 6 re xpovos /cat r) ypapepr) Tp,r)8rjCT€Tai. ware 

OvSepLia TCOV <JVyK€lpi€VCOV TpL7]6rj(J€TaL €IS lOCX /Cat 

avioa- el S' opiolcos tols XpoVois TpLTjO-qaovTai, ovk 
eaovTat aVop-ot ypapupcal. tcl Se tov avrov Xoyov 
earl, KaBdirep eXex6rj ) to irdvTa Ta£»ra iroielv 
10 dpuepcov. 

"Eti airaoa r) pur) direipos Svo e^et nepaTa- 
ypapLpr) yap copiorai tovtols. rj Se aTopbos ovk 
aireipoSy coore e£ei Trepas. Statperrj apa* to yap 
Trepas dXXo /cat ov Trepas. r) carat tls out' aTretpos 
out£ 7re7repaopievrj ypapupr) 7rapd Tavras* 

v ETt ovk ev &7rdar) ypapipifj GTiypr) eoTat. ev 
15 pbev yap Trj dropep ovk corar el puev yap p,la povrj 
uVapfet, ypapipirj earai oTiypLrp el Se TrXelovs, 

0 Suppose a line to consist of 15 indivisible units. Every 
line is capable of bisection, but this line will now be divided 
at a point 7£ units from either end. This, of course, involves 
dividing an indivisible unit. 

b Aristotle argues that an indivisible line, if such exists, 
has limits, but nothing to limit, which is absurd. Both this 
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the indivisible line. a But if no such lines can be 
bisected, unless they are composed of an even number 
of lines, even in this case it must be possible to divide 
a bisected line any number of times, and thus the in- 
divisible line will be divided, whenever the line 
composed of an even number of parts is divided into 
unequal parts. 

Again, if the moving object moves over half the other 
line in half the time it takes to move over the whole ar ^ uments - 
line, it also moves over less than half in less than half 
the time, so that if the whole length is composed of an 
odd number of indivisible lines the bisection of in- 
divisible lines will be seen again, if it covers half the 
length in half the time ; for the time and the line will 
be divided in proportionate divisions. So that none 
of the component lines will admit of equal and un- 
equal divisions ; if they are divided proportionately 
to the time, they will not be indivisible lines. And 
yet, as has been said, constructing all these things 
from lines without parts belongs to the same argu 
ment. 

Again, everything which is not unlimited has 
two limits ; for by these the line is defined. But the 
indivisible line is not unlimited, and so will possess a 
limit. Therefore it is divisible : for the limit is not 
the same as that of which it is the limit. Or else 
there will be a line which is neither unlimited nor 
limited, beyond these two categories. 6 

Again, there will not be a point in every line ; for 
there will be no point in the indivisible line ; for if 
there were one and one only, a line would be a point ; 
if there are more than one, then the line is divisible. 

and the next two paragraphs go to prove that an indivisible 
line can only be a point. 
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Siaiperrj rj ypapbpirj. el fiev odv ev rfj drofiw pur) 
ivvTTapx^t GTiypLrj, ouS' SXcus iv ypapbfxfj eorar al 
yap dXXai €K twv arofxiov. 

"En rj firjOev T(bv GTiyjJiwv carat fiera^i) rj 
20 ypajAfjurj' el oe fiera^v ypa\i\ir\ ) iv indcrais 8e 
irXeiovs oriyfjiai, ovk earai arofAos. 

"Eti oz>x airacn)s earai ypafjLfjLrjs rerpdywvov 
e^ei yap fJLrjKos Kal ttAoltos, a>are 8iaiperov i irrel 
to \iev y to Se tl. el 8e to rerpdyiovov, Kal r) 
ypatitirj. ^ 

"Etl to irepas rrjs ypafJLfxrjs ypapLjAr) carat, aAA' 
25 ov OTiyixr). nepas ptev yap to eaxarov, (eaxarov) 
8e rj arofxos. yap any fir) to irepas, (jrepa$y rfj 
arofjitp earai any pur}, Kal earat y pap, fir) ypafJLfirjs 
GTtyixfj fxel^cov. el S' iwndpx^L rfj dropux) rj 
ariyfArj, Sia to ravro Trepas rcbv ovveypvoGyv ypap,- 
jjlcov earai tl irepas rrjs dfiepovs. oXcos T€ tI 
8iolaei GTiy\ir\ ypa\i\ir\si ov8ev yap l8lov e£ei r) 
so drofjios ypapLfxr) rrapd rr)v ariypLrjv irXrjv rovvofia. 
"xZtl ofxolcos fiev Kal eTTiTreoov Kal atopta earai 
dropiov. ivos yap ovtos dSiatperov Kal raXXa avv- 
aKoXovBrjaei Sid to Odrepov StrfprjaOai Kara 6d- 
971 a repov. awfxa he ovk earlv aoialperov old to elvai 
iv avTW fiddos Kal TrXdros' ouS' ^<x/>'} dv ypapupirj 
eirj dSialperos* acofia fiev yap Kar* eTrlrreooVy irri- 
TreSov 8e Kara ypapLptrjv. 

*Eirel he ol re Xoyot, 8i 3>v iirix^LpovGL rrelQew, 
434 



ON INDIVISIBLE LINES 



But if there is no point in the indivisible line, then 
there is not generally in any line ; for the other lines 
are made up of indivisible lines. 

Again, (if such points exist in a line) there will be 
either nothing between them, or a line ; if there is a 
line between, and more than one point in all lines, 
then the line will not be indivisible. 

Again, it will not be possible to construct a square 
on every line ; for a square will have length and 
breadth, so that it is divisible, since both its length 
and its breadth are quantities. But if the square is 
divisible, so also is the line upon which it is constructed. 

Again, the limit of a line will be a line, and not a 
point. For the limit is the ultimate thing, and the 
indivisible line is ultimate. For if a point is the limit, 
the point will be the limit of an indivisible line, and a 
line will then be greater than another line by a point. 
But if the limiting point is within the indivisible line, 
because two connected lines have the same limit, 
there will be a limit to the line without parts. 
Generally speaking, then, what will be the difference 
between a point and a line ? For in comparison with 
the point the indivisible line will have no property 
peculiar to it except the name. 

Again, in the same sense, the plane figure and 
the solid will be indivisible. For if the one is in- 
divisible, it will follow that the others are so, for the 
one is divided by means of the other. But the solid 
is not indivisible because it contains both depth and 
breadth ; then a line cannot be indivisible ; for a 
solid is formed by the addition of a line to a plane 
surface, and a plane surface by the addition of a line 
to a line. 

But since the arguments by which they attempt to 
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971a 

avdtveis elcrl Kal ifievhets, Ivavnai Se Sd^cu iraoi 
5 rots lor^vovcrt 7rpds ttiutiv, <f>avepov on ovk av eirj 
ypafjLfjLT) aVo/xos. SrjXov S' €K tovtcov otl o£S' av 
€K (jTLyfjuajv elrj ypafifirj. oyebov yap ol nXeiaroi 
rwv Xoyatv ol avrol apfiooovoiv. 

*AvdyKr) yap Sicupelcr#cu ttjv ony\ir\v ) orav fj 
(rf) €K TrepLTTcbv rdfJLvrjrai icra rj (rf) ef apricov 
io tol aViaa* /cat to tt}$ ypa/x/x^s" fiepos fif) elvai 
ypaiLpbrjv, p,rjo€ to tov eVi77e'Sot; eVtVeSoj'. 

Kai ypafifjLTjv Se ypafififjs onyfifj elvai fxei^oj* 
i£ J)v yap GvyK€Lrai t tovtois Kal vnepe^eL. rovro 
8' on dovvarov, e/c re ra>v ev rots /xa&^/zacrt SrjXov, 
Kal ere orvfi^rjcrerai rr)v crnyfjLrjv ev XP° vt 9 ouevat 

15 TO (f>€p6fji€VOV, €L7T€p T7}V fiel^O) fl€V €V TrXeiOVL 

Xpovco, tyjv 8' tor\v ev Lao), rj Se rod XP° V0V vtt- 

'AAA' lows Kal 6 xpovos iorlv €K ra>v vvv, Kal 
rod avrov Xoyov Xeyeiv dfic/xo. 

Et 8^ to vvv apx^j Kal 7T€pa$ tov xpovov Kal Tj 
anyfirj ypafifirjs, firj ion Se avvex^js rj apxV Ka ^ 
20 to irepaSi aAA' k'xovol n fiera^v, ovk av etrj ovre 
ra vvv ovre any fiat dAA^Aots" owe^e!?. 

"Eti rj fiev ypafJLfJLTj fieye66$ n t rj Se rcbv omyficbv 
ovvdeois ovoev TToiel fieyeOos Sia to p,rj8* eVi TrXelco 
to7tov k'x^tv. orav ydp em ypafifirjv ypafifif) reOfj 

0 ** A point has position but no magnitude.'* 
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prove their case, are not only feeble but even false, 
and their opinions are opposed to all those which 
carry conviction, it is evident that there cannot be an 
indivisible line. For nearly all the same arguments 
will apply. 

For instance, it must be possible to divide the Final 
point, when a line consisting of an odd number of ar 8 uments - 
points is divided into equal parts, or one consisting of 
an even number of points into unequal parts ; also, 
the part of a line would not be a line, nor the part of a 
plane figure a plane figure. 

Also, one line would have to be greater than 
another by a point ; and it will then be greater than 
the elements out of which it is composed. That this 
is impossible is obvious from the principles of mathe- 
matics, and a further consequence will be that a 
travelling object will pass over a point in a definite 
time, since it travels over a greater distance in a 
longer time, and an equal distance in an equal time, 
but the excess of one time over another is in itself a 
time. 

But perhaps time consists of a succession of "nows," Time, 
and both ideas belong to the same theory. 

But if a " now " is the beginning and the limit 
of time, and a point is in a similar relation to a line, 
the beginning and the end cannot be in themselves 
continuous, but there must be something in between, 
so that neither the " nows " (in time), nor the points 
(in a line) could by themselves form a continuous 
whole. 

Again, the line is a certain magnitude, but an 
aggregation of points produces no magnitude, 0 
because such an aggregation fills no greater space. 
For when a line is added to a line and fitted on to it, 
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Kal i<f>ap floor}, ovhev ytverat fxet^ov to rrXdros* el 
25 8e rfj ypafAfJifj Kal OTLyfial ivvndpxovcnv , ovV av 
at artyfial irXeta) Karexoiev tottov, ware ovk av 
rrototev fiiyedos. 

"En €i aVavra amrerai rravros r) oXov oXov r) 
rivl twos r) oXov twos, T} oe OTiyfjtr) afjieprfs, SXcos 
{aV) cLtttoito . to §' oXov oXov aTTTOfxevov dvdyK-q 
ev etvat. el yap tl iorlv r] ddrepov firj ioTiv, ovk 
30 dv oXov oXov cltttoito. el S' dpta iaTt ret dfiepfj, 
tov avTov KaTtyei tottov ttXzIu), ov Kal rrporepov 
971 b r ° ev m tcov yap dfxa ovtwv koX ptr) lypVToyv lir- 
€KTaoiv Kad* iavTa, 6 avTos dfX(f>otv tottos* to S' 
dfiepes ovk exet oidoTaotv , wot ovk av eiYj 
yedos awexes e£ dptepcov. ovk dpa ov8* r) ypapLpbr) 
€K OTtyntov OV0* 6 XP° v °s € ' K T & v vv *v- 
6 "En el eOTiv €K OTtyptajv, aifjeTai crTtyfxr) OTiypLrjs* 
edv ovv €K tov K €K^Xrj6fj r) AB Kal TA, difjerat 
tov K Kal r) iv Tjj AK Kal r) iv Tjj KA OTtypurj. 
uiOTe Kal dXXrjXotv to yap dfxepes rod dptepovs 
oXov oXov i(f>a7TT€Tat . wore tov avTov e<j>i^ei 



a "A line has length without breadth.'* 
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the width does not increase. 0 If, then, points consti- 
tute lines, the points, however many, would occupy 
no larger space, so that they could not produce a 
magnitude. 

Again, if they all touched every point, whether the 
whole was in contact with the whole, or a part with a 
part, or the whole with a part, and since the point is 
indivisible, the contact would be the whole with the 
whole. But the whole in contact with the whole must 
produce a unit. For if anything belongs to one which 
does not belong to the other, then the whole is not in 
contact with the whole. But if the indivisible parts 
are all in one place, then a number of things occupy the 
same space which was formerly occupied by a unit ; for 
in the case of two things, which are together and yet 
have no power of extension, the same space must serve 
for both. But since what has no parts cannot have 
dimensions, nothing composed of units without parts 
can produce a continuous magnitude. Hence it 
follows that a line cannot be made out of a series of 
points, nor a time out of a series 
of "nows." 

Moreover, if a line were com- 
posed of points, a point would 
be in contact with a point. Sup- 
pose that from K two lines AB 
and TA are drawn, both the 
point which terminates AK and 
the point which terminates KA 
will meet in K, so that the 
two points will be in contact 
with each other ; for the in- 
divisible touches the indivisible, as a whole touches 
a whole. So that it will occupy the same space 
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tottov rod K, Kal airropevai anypal ev rep avrw 

10 tottco aAA^Aats". el 5° ev rep avrw, Kal airTOVTai* 
ra yap iv rep avrw tottlq ovra rrpwra drrTeadai] 
dvayKaiov, el 8' ovrws, eiBela eiOeias difjerac Kara] 
ovo arty pas. rj yap iv rfj AK orvyprq real (rrjs 
ivy rfj Kr Kal erepas drxTerai oriyprjs. ware r) 
AK rrjs TA Kara rrXetovs dirrerai any puds. 6 

15 avros oe Xoyos Kal el prj Si;' dXXrjXwv } aAA' 0770-| 
aatovv rjiftavro ypappai. 

"Ert Kal i) rod kvkXov rrjs evOelas di/jerat Kara 
nXelw, rrjs yap avvacf)rjs Kal r] iv rep kvkXw Kal 
rj iv rfj evdelq arrrerai Kal aKkf]Xwv. el oe rovro 
urj Svvarov, ovSe to dirreaQai arcyprjv arcypLrjs* 

20 el Be firj airreadaiy oi)o° etvai rrjv ypap,pr\v ariy- 
pwv dXXws 1 ydp arrreoBai dvayKaTov. 

"En ttw$ TTore earai evSeta ypapprj Kal rrepi- 
(f>eprjs; ovSev ydp Stolaei rj ovvaifjis r€>v ariypwv 
iv rfj evOela Kal rfj rrepi^epei. to yap ap,epe$ rod 
dpepovs oXov SXov dirrerat, Kal ovk eariv dXXws 
amreaOai. el ovv al p,ev ypappai oid^opoi, rj 8e 

25 ovvaipts aSta^opos", ovk eorai hrj ypapprj iK rrjs 
avvdiftews, coot oOS' iK artypiwv. 

v Etc dvayKaTov r] drrreadaL rj prj drrreadai ras 
arty fids dXXrjXwv. el pev ovv to i(f>e£rj$ arrreoQai 
dvayKT], 6 avros eorai Xoyos' el 8e ivoexerai 
i(f>e£fjs ti etvai pr) dnropevov } to oe avvexes ovoev 

80 dXXo Xeyop,ev rj to i£ a>v iarlv dirropevwv, ware 

1 otJSe A. 

a In the language of modern mathematics ** A circle is cut 
by its tangent in two coincident points," but this notion is 
quite foreign to Aristotle. In any case only one position in 
space is common to the two figures. 
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as K, and the points will be in contact with each 
other in the same place. Conversely, if they are in 
the same place, they must be in contact ; for in the 
first place things which are in the same space must 
touch, and, if this is so, the straight line touches a 
straight line in two points. For the point in AK 
touches both the points in KF, and also another (i.e., 
the next point in AI" which occupies the same place 
as K). So that AK touches TA in more points than 
one. And the same argument applies not merely to 
two lines in contact but to any number. 

Again, the circumference of a circle would touch 
the tangent in more points than one. a For both the 
point on the circumference and the point on the 
tangent are touching the point of contact, and each 
other. If this is impossible, then a point cannot touch 
a point ; but if it cannot, then a line cannot consist 
of points ; for otherwise it would be in contact. 

Again, how will it affect the question of straight 
lines and curves ? For there can be no difference 
between the contact of points in the straight and in 
the curved line. For the line without parts touches a 
similar line over all its length, and cannot touch it in 
any other way. If, then, there are lines of different 
kinds and no different kind of contact, a line will not 
depend on the elements of its construction, and so 
does not depend on points. 

Again, the points must either be in contact with 
each other or not. If they are in contact in series, the 
argument is the same ; if it is possible for the series 
to be continuous without contact, still by continuous 
we mean nothing except something whose component 
parts are in contact, so that on this supposition also 
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Kal ovrcos dvdyKrj ra$ ariyixas arrreadai aXXrjXa>v, 
rj etvai ypa/jLfirjv (fir)) ovvexr}* 
972 a "En el arorrov ariyfir) errl oriypLrjs, lv* fj ypapLfxr) 
Kal errl ariypufj, eirel r) ypafifjur) eTrLirehov, o&vvarov 
rd elprjpLeva elvai. etre yap e<f>egrjs al ariyfial 
elai, TfjLrjdrjoeTCLL rj ypafifir) kclt ovSerepav rcbv 
5 crTLyficbv, aAA' dvd fieaov effi drrrovrai, ypafifir) 
earai rfjs pads cmyp/qg X^P a * tovto §' dSvvarov. 

"Ert oiaipoZr av drravra Kal dvaXvoiro els 
GTiyfids, Kal r) oTiyfirj fiepos crcofxaros, etrrep to 
fiev cr&fjLa errnrehcov , to 8' erriirehov £k ypafifiwv, 
al Se ypafifial e*K artypiajv. el S' e£ a>v rrptorcov 

10 evvnapxovriov eKaord ecrri, aroixeid eari ravra, 
al arty[ial av eirjaav aroix^ci acopidrcov. a>are 
ovvcLvvpua aro ixeia, oi58' erepa rep eioei. 

<S>avep6v ovv £k ra>v elprjpievcov on ovk eari 
ypanpLT} £k GTiyfiwv. aAA' otJS' d(f>aipe9rjvai otov re 
ariyp>r)v drro ypafififjs. el yap evoexerai d<f>aipe- 

15 drjvai, Kal rrpoare9i\vai ovvarov rrpoaredevros Se 
twos' to to rrpoaereOrj ptei^ov ear ai rod e£ dpxrjs, 
edv toiovtov 77 to irpoan9e\xevov a>are ev oXov 
rro ieiv. ear at (apa) ypafifir) ypafxpir}s anypifj piei- 
£an>. rovro 8' dSvvarov. dXXa KaQ' eavrrjv fiev 
oi>x otov re, Kara o-UfjLfiefSrjKos S' evoexerai ariypirjv 

20 diro ypafjLfirjs d(f>eXeiv, rip evvirdpxtw ev rfj d<f>ai- 
povfjLevr) ypapLpifj. el (yip) rod oXov d<f)aipovp,€Vov 
Kal 7} apx?) Kal to irepas d<f>aipeirai, ypapifxrjs S' 
fjv 7} dpxr) Kal to rrepas ariyp.r], Kal el ypajjLjxrjs 

a This is a rendering of the Latin translation of Julius 
Martianus Rota as given in Rehner's Berlin Edition of 1831. 
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the points must touch each other, or else the line 
cannot be described as continuous. 

Moreover, if it is absurd to put a point on a 
point to produce a line, and a line on a point to pro- 
duce a plane surface, what they say cannot be true. a 
For if either of the points is continuous then the line 
will not be cut at either of the points, but in between 
them ; if, on the other hand, they touch, the line will 
be in the place of one point, and this is impossible. 

Moreover, all geometrical figures could be divided 
and resolved into points, and a point would be 
part of a solid (i.e., have three dimensions), since 
the solid is constructed out of the plane figure, the 
plane figure from lines, and lines from points. But if 
each thing consists of its original elements, then 
points would be the elements of solid bodies. So 
that elements would have the same name, and be no 
different in kind. 

So it is clear from what we have already said that 
the line is not composed of points. Nor can the point 
be detached from the line. For if it can be so 
detached, it can also be added. But, when anything 
is added, that to which it is added will be greater 
than it was at the beginning, if the addition is of such 
a kind as to make a complete unit. Then one line 
will be greater than another by a point. But this is 
impossible. It is impossible, that is to say, in itself, 
but incidentally it is possible to take a point away 
from a line, by the fact of its existence in the line 
taken away. For if the whole is taken away, the 
beginning and end must be taken away, and the 
beginning and end of a line is a point. If. then, it is 

His reading would appear to be kcu eVt orty^jj ypafj.fj.-j, lv $ 
imireBov, which seems to have no lis. authority. 
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(yoa^/xTp) iyxoopel d^aipelv, Kal GTiy\vr\v (JLv) 
ivSexoiTO. avrrj §' r) a<f)aLpecn$ Kara avfxfiefiriKos. 
25 €i Si to Tripas airrerai oS to rripas rj avTOV rj tcov 

€K€LVOV TWOS, 7} OTty^T?, fj 7T€p(XS ypapbflijs , 

ct7TT€Tai, rj {lev ovv ^ypafifjurj} ypajjLjjLrjs eoTai 
crTiyfjifj jxei^cov, rj Si GTcyfjLr) €K GTLyjjLcov tcov yap 

(X7TT0ll€V00V OvSiv dvd fJL€GOV. 

'0 8* avTos Xoyos Kal im tt}$ TOfxrjs, et r) TOfirj 
GTLyfifjs /cat rj rofxr) ditTeTal twos } Kal irrl OTepeov 

30 /Cat €7TL7T€00V COGaVTCOS Si Kal TO GT€p€OV i£ €7TL- 

Triooov Kal {to eVtVeSov) e/c ypafjificov. 

Ovk dXrjOis Si /cara GTcyfjirjs etVet^ oz5§' ore to 
eAa^tOTOt' tcov iv ypafififj. 

Et yap to eAa^torov tcov IvwnapypvTCov eiprjTai, 
to Si iXdx^GTOVj cov Zgtlv iXdxi>GTov f /cat eAaTTbV 
972 b €GTiv t iv Si Tjj ypafififj ovSiv dXXo fj GTtypal /cat 
ypajJLjJLal ivvTrdpxovGiv , r\ Si ypa\i\ir\ Trjs GTiyfirjs 
ovk eoTt fiei^cov (ovSi yap av to eiTLirehov tt)s 
ypajjLjxrjs) 3 coot* ovk carat GTiyfirj to iv ypajxfifj 
iXdx^GTov. 

5 Et Si avfjipXrjTov ttj ypafjifjifj r) GTiyp/r\ ) to ok 
iXdx^GTOv iv TpiGt 77 poGcdirois 3 ovk eorat r) oTLyjxrj 
tcov iv ttj ypajjifjifj iXdx^GTov. /cat aAA' aTTa ivvir- 
dpx^t irapd Tas OTtypbds Kal Tas ypajjbjjids iv tco 
fjLTjKei' ov yap iK GTiypicov. et Si to iv tottco ov 
rj GTcyfirj (7)) (JirjKos r] iTTLTreSov rj GT€p€Ov {77) e/c 
10 tovtcov ti, i£ cov 8' iarlv r) ypafjbfjirjy iKeiva iv 
tottco {Kal yap rj ypafjifirj), Kal \xryrt oxD/xa pA\T 

a i.e. a point is not taken away qua point, but only in so 
far as it is the beginning of a line. 

b Aristotle evidently means (1) points are the boundaries of 
lines ; (2) lines are the boundaries of surfaces ; (3) surfaces 
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possible to take away a line from a line, it must be 
possible to take away a point. But this taking away 
of a point is only incidentals But if the end touches 
that of which it is the end — that is either touches 
itself, or any part of it — and the point also touches it 
in virtue of its being the end of a line, — then one line 
is greater than another by a point, and a point will 
consist of points ; for there can be nothing in between 
two things which touch. 

The same argument will apply to division, if division 
is of a point and if division touches something, both 
in the solid and plane figure ; just in the same way 
the solid is made up of plane figures, and the plane 
figure of lines. b 

Nor, again, is it true to say of a point that it is the 
smallest component of a line. 

For if it is the smallest component of a line, the 
" smallest " must be smaller than those things of 
which it is the smallest, but in the line there is nothing 
but points and lines, and a line is not greater than a 
point (any more than a plane figure can be called 
greater than a line), so that the smallest component of 
a line will not be a point. 

Even if the point could be compared to the line, 
the word " smallest " can only be used of three terms, 
so that the point could not be the smallest component 
of a line. Also, there must be a third element in 
length beyond points and lines ; for it is not com- 
posed of points. But if everything in space is either 
a point or a length or a plane figure or a solid, or is 
composed of these, and if the components of a line 
are in space (for a line is), and if there is neither a 

are the boundaries of solids ; .*. solids alone of the figures have 
any properties except position. 
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i7TL7TeSoV fXTjT€ €K TOVTCOV Tl iwndpX^ Tjj VP^^fji 

ovk earai ovdev oXws irapa ras vnyiids Kal ras 
ypafxfxas iv rep ju/^/cet. 

"Ert el rod iv tottco 6vto$ to fiet^ov Xeyofievov 
fxijKos rj im^dveLa (rjy orepe6v> r) Se any fir} iv 

15 TOTTW, TO 8' €V Tip fXTjK€l VTTCLpXOV TTCLpa TOLS CFTiyfJbaS 

Kal ras ypafJLfJLas ovOev rcov TTpoeLprjpievcov, war 1 
ovk curat r) arty fir) rtbv ivvTTapxovrwv eAa^tOTOv. 

"Ere el o iXdx^rov ri rtov ev rfj oIkicl, parpre 
(npos rrjv otKiav avpu^dXXerai ju^Te) rrjs olKias 
avp,f3aXAopLevr)$ npos air 6 Xeyerai, 6p,oia>s Se Kal 

20 errl rcov dXXcov, ovSe to iv ypapi,p,fj iXdx^rov npos 
ypapufjurjv avyKpivofJuevov earac &ore ovx appioaei 
to iXdxivrov. 

"Etl el to pt,r) ov iv rfj oIkicl prf) ion ratv ev rfj 
oiKia iXdxLcrrov, ojjbolcos Be Kal iirl rcov dXXojv 
(ivdexerai yap ar typify avrrjv Kad* avrr)v etvai), 
ovk eorai Kara ravrrjs aXrjOes elireiv on to ev 
YpawrjiXdpaTOV. 

25 k>n 0 ovk eanv r) anypurj apupov aoiaiperov. 
to p,ev yap dpdpov del Svoiv opos> rj Se crriyp/r] Kai 
pads ypafxfxrjs opos iorlv. en r) uev irepas, to he 
Siaipeols icrn [x&XXov. en r) ypapupbr) Kal to iiu~ 
rreSov dpdpa eaovrac dvdXoyov yap exovaiv, en 
to dpdpov Sia (j)opdv ncus iuriv, Sio Kal E/x- 

80 ireSoKXrjs iiroirjae " Sid Sei opdws"' r) Se anypx) 
Kal to iv rots dKivrjrois. en ovSels e^et aireipa 
dpdpa iv ra> acofJLan rj rfj X ei P^> onyp,d$ 8' d- 
rreipovs. en XiOov dpdpov ovk eanv, ovo* e^ei, 
any puds Se e^et. 
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solid nor a plane figure nor any such thing in a line, 
there will be nothing in a given length besides points 
and lines. 

Further, the term greater can only be applied 
to the following things in space — a length, a surface, 
or a solid, and a point is in space, but that which is 
in a length, besides points and lines, is none of the 
foregoing, so that the point cannot be the smallest 
component of a line. 

Again, since the phrase " the smallest of the 
things in the house " is used without any reference 
to the size of the house, so also in other cases, nor 
will the smallest thing in a line have any reference to 
the line, so that the phrase smallest does not apply to 
the line. 

Further, if that which is not in the house cannot 
be the smallest of the things in the house, just in the 
same way in other cases (for a point can exist by 
itself) it will not be true to say of the point that it 
is the smallest thing in the line. 

Again, the point is not an indivisible joint ; for the 
joint is the limit of two things, but the point is the 
limit of a single line. Again, the point is an end, 
but the joint is more a division. Again, the line and 
plane figure are joints ; for they have some analogy 
with it. Again, the joint is in a sense connected with 
movement, wherefore Empedocles wrote the line " A 
joint binds two things " ; but a point is among the 
immovable things. Again, no one has an infinite 
number of joints in the body, or in the hand, but 
they have an infinite number of points. Again, there 
can be no joints in a stone, nor has it any, but it 
has points. 
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THE SITUATIONS AND NAMES 

OF WINDS 
(VENTORUM SITUS ET COGNOMINA) 



INTRODUCTION 



The heading of this short summary of the winds in 
the manuscript shows it to be an extract from a work 
called De Signis, not by Aristotle but by some 
member of the Peripatetic School. Bekker's text has 
been used for the translation, but it has been exten- 
sively corrected by that of Apelt, whose edition of 1888 
shows a marked advance on the previous German text. 
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ANEMftN 0ESEIS KAI IIPOSHrOPIAl 



EK THN API2TOTEAOT2 nEPI 2HMEIAN 

973 a Hopp&s. ovros iv fiev MaAAo) Ilaypevs' rrvei yap 
oltto Kprjjxvwv fxeydXojv Kal 6pa)V 8nrXd)v irap 9 dX- 
XrjXa KCLfievcov, a KaXelrat HayptKa. iv Se Kaww 
hleorjs. iv Se 'PdScu Kawtas" rrvei yap diro 

b YLavvov, ivo)(Xwv rov Xijieva avrcov rwv 'K.clvvUjov. 
iv Se 'OAjSta rfj Kara MayuSov 1 r^s 1 Hafi^vXlas 
'ISvpevs 2 ' irvel yap diro vrjoov fj KaXelrai y l8vpi$, 3 
rives Se avrov fioppav olovrai etvai, iv ots Kal 
Avpvavreis ol Kara QaorjXlSa. Kat/aas. ovros 
iv fiev Aeofitp KaXeZrac 07]j3amr irvel ydp drro 

10 Qrjfirjs rreStov rov virip rov 'EAcuariKW koXttov 
rrjs Mvalas, ivoyXeZ Se rov MirvXrjvaiojv Xtfieva, 
pbdXiara Se rov JSlaXoevra' irapa Se rial VLavvtas,* 
ov dXXot fioppav olovrai elvai. 5 ATrrjXicorrjs . 
ouros 1 eV jiiey TpwrdAei ttJs" OotvtKrjs Uorafievs 
KaXeZrai, uveZ Se c'k Trehlov ofiolov dXcovi fieydXr], 

15 Tiepiexoiiivov viro re rov Aifidvov Kal rov Hanvpov 
opovs* irapo Kal Uorafjuevs KaXeZrat. evoyXeZ Se 
to UoaeiScbveiov. iv Se ra> ^laaiKW koXttw Kal 
irepl 'Pojgoov TivptavSos* TTvet Se diro rcov Hvpicov 
ttvX&v, as SUarrjKev 6 re Tavpos Kal rd 'Pcoata 5 
oprj. iv Se rep TpLTroXiriKco koXttw Mapaevs, 
1 MvyaXov B. 2 Tavpevs B. * Vavpls B. 
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THE SITUATIONS AND NAMES OF 
WINDS 

From Aristotle's Treatise of Meteorological Signs 

Borras. At Mallus this is called Pagreus, for it 
blows from high cliffs and the parallel ranges of two 
mountains, which are called Pagrica. At Caunus it 
is called Meses ; and at Rhodes Caunias, as it blows 
from Caunus and ruffles the harbour of the Caunians. 
In Olbia by Magydum in Pamphylia it is called 
Idyreus ; for it blows from the island called Idyris. 
Some there, like the Lyrnantieis at Phaselis, call it 
Borras. Caecias. In Lesbos this is called Thebanas, 
for it blows from the plains of Thebes above the Eleatic 
Gulf in Mysia, and ruffles the harbour of the Mity- 
leneans, and especially the Malian, but among some 
the wind is called Caunias which others name Borras. 
Apeliotes. In Tripolis in Phoenicia this is called 
Potameus, and it blows from a plain like a huge 
threshing-floor, which is surrounded by the mountains 
Libanus and Bapyrus ; hence it is called Potameus. 
It ruffles the harbour of Poseidonium. In the Issic 
Gulf and about Rhosus it is called Syriander ; it blows 
from the Syrian gates, which the Taurus and Rhosian 
mountains divide. In the gulf of Tripolis it is called 



4 aiKCLWLOlS B. 



Tavp6aia B. 
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20 a77o Mapoou Kcofxys. eV Se UpoKovvrjaa) /cat 
iv Tgoj /cat iv Kprjrr] /cat EujSota, /cat K.vprjvr} 
*JLXXrjO7T0VTLas . /xdAtOTa Se eVo^Aet rov re rijs 
Eu/Sotas" Kac^pe'a /cat Toy KupTyvator At/xeVa, 
Ka\ov{JL€Vov Se ' A7roAAa>ytav * wet Se d^' 'EAA^- 

(T7TOVTOV. iv Se TiLVCOTTT] Bepe/CWTta? (X770 TOW 

25 /caT(i Qpvyiav tottcov Trvetov. iv Se St/ceAta Kara- 

973 b TTOpdjXiaS, 7TV6COV ilTO TOV TTOpOjXOV , TLVeS Se CLVTOV 

Kat/ctay otoi^rat et^at, Qrjfidvav irpooayopevovres. 

Euros', outos" eV /xeV Atyats rats Kara Hvptav 
HkottcXcvs /caAetrat arro rod 'Pcoaicov GKOiriXov, 
iv Se KupT^fl Kaphas' oVo T&y Kap/Jayaiv tojv /cara 
Ootvt/crjv Sio /cat to^ airrov Ootvt/ctav KaXoval 
rives. etot Se ot /cat ' ATrrjXicorrjv vofXi^ovaiv etvat. 

'OpfloVoTos*. tovtov ot /xeV Eupov, ot Se Afxvea 
TTpoaayopevovGLV. NoVos Se o/xotcos* 7rapa Traot 
/caAetTat* to Se ovofxa Std to voacohrj etvaf e£a> 
io Se KdrofAppov, kclt dfx^orepa Se vorov. AevKO- 

VOTOS OfJLOLCOS' TO Se OVOfJLOL 0-770 TOt? (JVfJLpaivOVTOS' 

Aef/catVeTat yap . . . Ati/r. /cat oSto? to ovo/xa 
0776 Aij3v7)s, o6ev wet. Ze'^upos'. /cat outos ToSe 
to ovofia Sta to d<^' ioiripas irveiv. rj Se eoiripa 
y \aTTvt;. ovros iv Tdpavrt E/cuAArjTtVos' oVo 

15 xcoptov TiKvXXrjrcov. 1 Kara Se AopuAatoy 2 Opuytas. 
wo Se' tlvcov QapayylrrjS' Trvet yap e/c Ttyos 
<f>dpayyos ra>v Kara to Ilayyatov. 3 Trapd noAAot? 
Se 'Apyearrjs. ©pa/etas' (/caTa fxev ©pa/ojv T*rpv- 
fxovias: irvei yap airo rod iLrpvpiovos Trorajxov), 
Kara Se rfjv MeyapLKrjv 2/ctppojv dVo toV 2/ctp- 

20 pcovlbcov Trerptov, iv Se 'IraAta /cat St/ceAta Ktp/aas 
Std to TTvetv drro rov Ktp/catou. eV Se Et3/?ota /cai 

1 S/cuAavrt/Aou B. 2 opaXeovro B. 8 Il^yatov B. 
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Marseus from a village Marsus. At Proconnesus, 
Teos, Crete, Euboea and Cyrene it is called Helles- 
pontias. It specially ruffles the harbour of Capheres 
in Euboea and the harbour of Cyrene, which is 
called Apollonia ; it blows from the Hellespont. In 
Sinope it is called Berecyntias, blowing from parts 
of Phrygia. In Sicily it is called Cataporthmias, 
blowing from the strait. Some also call it Caecias, 
adding the title Thebanas. 

Eurus. At Aegae in Syria it is called Scopelus 
from the Rhosian crag (o-kottcXos), and at Cyrene 
Carbas from the Carbanes who dwell in Phoenicia ; 
wherefore some call it Phoenicias. Some also believe 
it to be the Apeliotes. 

Orthonotus. Some add the title Eurus and 
some Amneus. Notus has the same name every- 
where. Its name is due to its bringing disease (vocros), 
apart from its being showery (yortos), so there are 
two reasons for its name. Similarly with Leuco- 
notus ; its name is due to an accidental property ; for 
it bleaches . . . Lips. This name is derived from 
Libya whence it blows. Zephyrus. This derives 
its name from the fact that it blows from the 
west. . . . Iapyx. At Tarentum this is called 
Scylletinus from a place Scylletium. At Dorylaeum 
it is called Phrygias, and by some Pharangites, for 
it blows from a certain gorge at Pangaeus. Among 
many it is known as Argestes. Thracias, called 
Strymonias in Thrace, because it blows from the 
river Strymon, and in the Megarid Scirron from the 
Scirronides rocks, and in Italy and in Sicily Circias 
because it blows from Circaeum. In Euboea and 
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973 b 

AeofSa) '0XvfJL7TLaS, TO §6 OVOfJLOL OLffO TQV UltpLKOV 

' OAv fi7Tov d^Aet oe HvppaLovs* 

*^7Toyeypa<f>a Se aoi kcli rag Oeaeis avrwv, ws 
Kelvrai kcli Trveovaiv, vTroypdipas tov rrjs yrjs 
25 kvkAov, Iva kol npo 6<f>daAfjLiov ooi redwaiv. 
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SITUATIONS AND NAMES OF WINDS 



Lesbos it is called Olympias, and its name comes from 
Pierian Olympus ; it gives trouble to the Pyrrhaei. 

I have written down for you also the situation of 
the winds, where they are situate and whence they 
blow, drawing in a chart the earth's circumference, 
in order that these things may be set before your eyes. 
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ON MELISSUS, XENOPHANES 

AND GORGIAS 
(DE MELISSO, XENOPHANE, GORGIA) 



INTRODUCTION 



The Greek text of Bekker is largely untranslatable. 
Apelt, by a careful recension of a manuscript not used 
by Bekker, has cleared up a great many obscurities, 
and by the kindness of Messrs. Teubner this text has 
been used for the translation in this volume. The 
notes of Professor J. Cook Wilson in the Classical 
Review (Vol. VI) have also been consulted, and a few 
alterations made in Apelt's text in accordance with 
them. The difficulties of the manuscript may be 
gathered from a comment of a scribe who copied out 
one of them. " The original is too mutilated, so no 
one need blame me. As I see, so have I written.*' 
Even the title in Bekker 's text is wrong. 
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IIEPI MEAIESOY 



1. 'AfSlOP etvai <f)7]GW €L rl eOTlV, €l7T€p [AT] €V- 

8execrdai yeveorOai fxrjSev €/c p/t]8evos* Aire yap 
amavra yeyovev Are fir) irdvra, dt8ca dfjufrorepa)?. 
5 i£ ov8evog ydp yeveaOai dv avrcbv yivdfieva. amdv- 
tcov re yap yivofievatv ov8ev TTpovirdp^eiv* Air 
ovrcov rivcbv del erepa irpoaylvoiro, TtXeov dv Kal 
fiei^ov to ov yeyovevai. <x> 8r) nXeov Kal fxei^ov, 
rovro yeveadai dv ovSevos* (evy tw yap eXdr- 
rovi to TrXeov, ov8* ev rw fiiKporepq) to jjlA^ov ovx 
io vTrdpxew. dt8iov 8e ov direipov Aval, on ovk ex €C 
dpx^jv 66 ev eyevero, ov8e reXevrrjv els o yivofievov 
ereXevrrjcri TTore (tt&v yap)' aneipov S* ov ev etvai. 
el yap 8vo rj rrXelo} 1 eir\, rtepalveiv dv ravra 7Tpds 
aAA^Aa. ev 8e ov ojjloiov etvai rrdvrr]* el yap 
dvojxoiov, irXelu) ovra, ovk dv en ev etvai, aAAa 
TToXXd. dt8iov 8e ov aireipov re Kal ojjloiov rravrrj, 
aKivrjrov etvai rd ev. ov ydp dv Kivrjdfjvai fir) es 
Tt V7Tox<x>pr]vav. v7rox<opfjaai 8e dvdyKrjv etvai 
1 ttXccd rj hvo B ; but cf. 976 a 16. 
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1. Melissus maintains that if anything exists it must 
be eternal, on the ground that it is impossible for 
anything to come into existence from nothing. 
(1) Whether everything has come into existence or 
only some things, they are in either case eternal ; 
otherwise they would have come into existence from 
nothing. For if we suppose that everything has 
come into existence, then nothing existed before- 
hand ; supposing, on the other hand, that some 
things existed, and that others were added thereto, 
then the body of existence would have grown 
more and larger. And its increment would have 
come into existence from nothing ; for the more 
cannot exist in the less, nor. the greater in the 
smaller. (2) But anything eternal must be in- 
finite, because it has not a beginning from which its 
existence arose, nor any end into which it could ever 
terminate (for it is universal). (3) Again, anything 
eternal must be a unity. For if it were two or more, 
these would terminate in each other. (4?) One again 
must be in every way homogeneous ; for if it were not 
homogeneous, being plural, it could not be a unity, 
but would be many. (5) The eternal, then, being 
infinite and homogeneous in every way, the unity 
must be immovable. For it could not move unless it 
passed into something. In that case it must pass 
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rjroc els TrXrjpes lov rj els Kevov. tovtojv 8e to fiev 
ovk dv Setjacrdat to 7rXr)pes> to Se ovk elvai ovSev 
[77] to Kevov. tolovto he ov to ev dvtohvvov T€ 
20 Kal dvdXyrjTOVy vyies t€ koI dvoaov elvai, ovre 

fl€TGLKOafJLOV[JL€VOV 0ea€L > OVT€ eT€pOLOVfl€VOV e'l&ei, 

ovre fiiyvvfievov dXXcp. /caTot rrdvra yap Tairra 
77oAAa T€ to ev ylveaOat Kal to fir) ov TeKVododai 
Kal to ov cfyQelpeadai dvayKa^eodat. Taura he 
dhvvaTa elvai. Kal yap el to /ze/xT^&xt ti ev €K 
25 TrXeiovcov XeyoiTo, Kal eir] rroXXd Te Kal Kivovfieva 
els aXXrjXa Ta rrpdyfiaTa, Kal r) fu£is r) cos ev evl 
ovvdeois eir] tcov TrXeiovcov^ rj tj) erraXXd^ei otov 
€.7Ti7Tp6o8r]Gis ylvoiTO tcov fiixOevTcov y eKelvcos fxev 
dv hidhrjXa x^pls ovTa elvai to, /xt^^eWa, eirvrtpoo- 
9rjG€cos 8' ovvqs ev tt\ Tplifsei ylveoQai dv eKaoTOV 
974 b (fravepov, dcf>atpovfLevcov tcov irpcoTCOV tcov vtt* aX- 
XrjXa TeOevTCOV fjuxBevrcov cov ovheTepov ovpipal- 
veiv. hid tovtcov he tcov Tporrcov kov elvai rroXXa 
Kav r)fjuv, oV eon, <f)aiveG6ai fiovcos* coot eTreihr) 
oi>x otov 6* ovtcos, ovhe 77oAAa SvvaTOV elvai Ta 
5 5vTa t dXXa Tairra SoKelv ovk opOcos. rroXXd yap 
Kal aAAa /cara tt)v atod-qoiv cpavTa^eoOai aTraaav. 
Aoyov 8' our dv eKelvo alpelv, Ta ovra ylyveoQai, 
ovre 7ToAAot elvai to ov, aAAa ev dthiov re Kal 
aTreipov Kal Ttavrr] ofioiov avTO avTco. 
T Ao' ovv Set TTpwTOv fiev fir) rtaaav Aa/?oVra 
10 S6£av dpx^crdai, aAA' at fidXiOTa elcrl fiefiaioi* 
aSar'* el fiev drravTa Ta SoKovvTa fir) opdcos vrro- 
Xapi^dveTaL, ovdev lotos TrpoorjKei ovhe tovtco 
Trpooxpijodai tco BoyfiaTi, ^oti) ovk dv 77otc ovhev 
yevoiTo €K fi-qhevos* /xta yap tIs eari So£a /cat 
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either into what is full or into what is empty. Of 
these two what is full cannot receive it, and what is 
empty has no existence. (6) This being the nature of 
what exists the unity is insensible to pain and sorrow, 
but is healthy and free from disease, neither showing 
any alteration in position nor betraying any change in 
form, nor any mixture with anything else. For in 
any of these cases the unity would become plural, the 
non-existent would be born, and that which does exist 
would be destroyed. And this is impossible. For if 
we were to say that the unity could be a mixture of 
many things, and that many things could move into 
each other, then the mixture would be either a kind 
of composition of many things in one, or by a different 
change there would be a laying of each ingredient on 
another ; in the former case the elements mixed would 
be obviously separate, and in the latter each layer 
would become apparent by rubbing, as the first layers 
put under one another were removed ; neither of 
M'hich things happens in fact. In these ways only 
they could be many and could appear to us as they 
actually are. So that since this is impossible, what 
exists cannot be multiple, and to suppose so is an error. 
As many other things which appear true by sense. 
But this does not do away with the argument that 
things which exist come into existence, that what is 
one is not multiple, and that this is infinite and in 
every way homogeneous. 

In the first place, one must not begin by adopting 
any opinion, but only those which have the soundest 
foundations. So that if all apparent truths are not 
correctly assumed, perhaps we have no right to sub- 
scribe to this theory, that nothing can arise out of 
nothing. For this opinion may also be one of the 
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974 b , 

avrr) tojv ovk dpdcbv, rjv €K rod alcrddvea8at TTOJS 

15 €7tl ttoXXojv rrdvres vireiXri^apLev . el Se fXTj drravra 
rjpuv ifievSrj rd <f>aiv6[jLeva t dXXd rives elm Kal rov- 
twv opdal v7ToArji[f€is , r) emSel^avra roiavrrjv, 
noLa, rj ras fidXiara SoKovaas opdds, ravras 
Xr}7rreov as del fiefiatorepas etvai Set rj at pceX- 
Xovaiv if; eKelvwv ra>v X6ya)V SeixOrjaeaBcu. el 

20 yap Kal etev Svo So^ac V7revavriai diXXrjXaLSy wa7rep 
olerai (el fxev yap rroXXd y yeveadai (f>rjalv dvdyKrjv 
etvai eK pur) ovrcov el Se rovro fxrj otov re, ovk 
etvai rd ovra 7roAAa- dyevrjrov yap 6v t 5 n ecrnv, 
drreipov elvai. el 8' ovtojs, Kal ev), Sjxoicos pier Srj 
rjfjuv o^pLoXoyovpLevcov) dfJL(/)orepa)v rr^pordoeajv) 
ovSev fiaXXov on ev, r) on rroXXd SeiKvvrai* el Se 

25 fiefiaios pidXXov r) erepa, drro ravrrjs £vfnrepav~ 
devra {xdXXov SeSeiKrai. rvyxdvopiev Se e\ovres 
dfX(f>orepas ras vrroXrufseis ravras, Kal cbs dv ov 
yevoir dv ovSev eK pbrjSevos, Kal (hs noXXd re Kal 
KivovfJLeva fxev eon rd ovra, dpL(f>otv Se TTiurr) pidX- 
Xov avrr], Kal ddrrov dv rrpootvro rrdvres ravrrjs 
eKelvrjv rr)v 86£av. war el Kal cru/x/JcuVcn evavrlas 

975 a etvat rds <f>daets, Kal dSvvarov yiveoQai re eK fir) 

ovtos Kal fxr) noXXd etvat rd TTpdyp,ara y eXeyxotro 
p,ev dv vtt* dXXr]X<x>v ravra, dXXd rl fxdXXov ovrcos 
dv exoi; iaa>s re kov (f>air) ris rovrots rdvavna. 
5 ovre yap 8ei£as on opdr) 86£a a</>* rjs ap^erat, 
ovre fxdXXov fiefiatov r) rrepi r)s SeUvvat Xaficbv, 
SieXexOrj. puaXAov yap \rnoXap,fSdv€Tai eUos etvai 
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incorrect, which all of us assume from perception in 
many cases. But if all appearances are not false, but 
some of them are correct suppositions, either pointing 
to the real opinion which is, or at any rate to those 
which appear most correct, we must assume these ; 
and these must always be regarded as more sure 
than those which are to be demonstrated from 
arguments of the other kind. For if there were 
two contradictory opinions, as he thinks (for he says 
that if there are many things, coming into exist- 
ence must take place from what does not exist ; 
but if this is impossible, then the things existing 
cannot be plural ; for, as it does not come into 
existence, that which is must be infinite ; but if this 
is so it is also a unity), in the same way if we admit 
both contentions, there is not more proof that it is 
one than that it is many. But if the one is better 
substantiated, then the conclusions arising from it are 
better proven. We chance then to be confronted with 
two propositions — (a) that nothing can come into 
existence from nothing, and (6) that what exists is 
plural and moving — and of the two the latter is more 
credible ; everyone would rather reject the former 
view than the latter. If. then, it is true that the state- 
ments are contradictory, and that " growing out of 
the non-existent," and " the present existence of 
many things " cannot both be true, then these views 
would be refuted by each other. But why should this 
be the case ? Perhaps one could state a thesis that 
contradicts these. For Melissus'has not proved any- 
thing by showing that the premiss from which he 
starts is correct, nor any more certain than that 
concerning which he is arguing. For it may be re- 
garded as more probable that something should arise 
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yiveaBai eK fxrj ovros rj fir) rroXXd etvai* Xeyeral 
re Kal atj>6opa virep avrcov yiyveadal re rd fir) 
ovra, Kal \jJ>r)] yeyovevai 7roAAa eK fxr) ovrcov, Kal 

10 oi>x on oi rvyxdvovres, aAAa Kal rcov So^ avrcov 
rives etvai cro(f>cov eipr^Kaaiv. avriKa 8rj 'HoioSos 
" irdvrcov fiev rrpcorov," <f>rjal s " ^ao? eyevero, 
aura/3 erreira yai evpvorepvos , irdvrcov eSos a- 
o^aXes oll€c s 77S* "Epos s o$ rravrecrcri fierarrperrei 
aOavdroioiv." rd S* aAAa <f)V)oi yeveoQai {eK rov- 

16 rcov}, raura 8' i£ ovhevos. ttoXXoI Se Kal erepoi 
etvat fiev ovSev cfracri, yiyveaOai Se rrdvra, Xeyovres 
ovk i£ ovrcov yiyveodai rd yiyvofieva. ovoe yap 
civ en avrdis drnavra yLyvoiro. ware rovro fiev 
SrjXov, on evLois ye So/cet Kal e£ ovk ovrcov civ 
yeveaOac . 

2. 'AAA' apa el fiev Sward eanv rj dSvvara a 
Xeyei, eareov ; ro Se ixorepov uv fiirepaiver ai avrd 

20 ig cov Xapufidvei, r) ovSev KcoXvei Kal dXXcos e^etv, 
iKavov GKeifjaoOai- erepov yap dv ri rovr* tocos 
eKetvov eirj. Kal irptorov re8evros s o irpcorov Xafi- 
fidvei, firjoev yeveoBai dv €K pur) ovros, dpa dvdyKrj 
dyevryra arravra etvat, r) ovSev KcoXvei yeyovevai 
erepa i£ ereptov, Kal rovro els direipov Uvat; rj 

25 Kal dvaKafiirreiv kvkXco, coare ro erepov eK rod 
erepov yeyovevai, del re ovrcos ovros nvos, Kal 
direipaKis eKaorov yeyevrjfievov e'f aAA^Acov; coare 
ovoev dv kcoXvoi ro drravra yeyovevai, Keifievov 
rod firfiev yeveoOai dv eK fir) ovros. Kal dneipa 
ovra 7Tpds eKeivov npoaayopevaai ovoev KcoXvei 
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from nothing than that many things should not exist. 
In fact it is very commonly said that things which do 
not exist do come into existence, and that many 
things arise from what does not exist ; and this is the 
opinion not merely of chance persons, but some men 
with reputations, as philosophers have said it too. So 
Hesiod says " first of all there was created Chaos, 
then the broad-bosomed earth, ever the safe founda- 
tion of all things, and then Love which belongs to all 
the Immortals." All the rest of the universe he 
says grew out of these, but these out of nothing. 
Many others, again, say that nothing exists but 
everything is becoming, stating that what is be- 
coming does not arise from what exists. For in that 
case everything would not come into existence. So 
that this is clear, that some at any rate believe that 
things come into existence from what does not exist. 

2. But shall we now leave the question whether 
his conclusions are possible or impossible ? It is now 
proper to inquire whether his conclusions follow from 
his premisses, or whether there is anything to prevent 
others being drawn ; perhaps this is really a different 
question to the other. Admitting his first assumption 
that nothing can come into existence from what does 
not exist, does it follow that everything has not come 
into existence ? Or is there anything to prevent one 
thing arising out of another, and this from being an 
infinite process ? Or they might travel in a circle, so 
that each one arose out of the next, something always 
existing and each arising from each in an endless 
series. So there is nothing to prevent all things from 
having come into existence, even assuming that no- 
thing can arise from what does not exist. None of 
the terms attached to unity prevents us from applying 
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so twv ro> ivl €7rojX€vajv ovofidrajv. to amavra yap 
elvai /cat XeyeaBat Kal e/cetvos* to) ame'ipco irpoa- 
<z7TTet. ouSeV Te /cajAtfet, /cat /at) direipwv ovtwv, 
kvkXw avrcov elvai tt)^ yeveoiv. ert el airavra 
ylyverai, eari Se ovhev, a>$ rives Xeyovcrw, ncos av 
atota €tr]; aAAa yap TOf /Aev etvat Tt ws optos 

85 /cat K€ifji€Vov StaAeyeTat. et yap, (j>7]ol, fir) iyevero, 
ecrTt be, atotov av et??, oeov virapxew to etvat 
Tots' irpdy p^aaiv. ert el /cat 6Vt fidXicrra pirjTe to 
piTj ov eVSe^eTat yeveodai p<ryr€ anoXiadai to [ut)] 
ov y ofiws Tt /cojAuet Ta jxev yevofieva avTwv etvai, 
t75bT<x 8' atSta, ws /cat 'E^t77-€8o/cA^s Xeyec; diravTa 
yap KOLKelvos ravra ofxoXoyrjGas, on tl e/c T€ to£> 
jLt-^ ovto? ajXTj^avov eari yeveadat, to t€ ov e^oX- 
Xvadai dxrqvvoTov Kal a7Tpr}KTOv } del yap #770*6 cr 0a t 
07777 /ce tl$ alev epeLSrj," o/xojs" tcov ovtcov rd fxev 
l atSta <f>7]otv elvaty 7rvp /cat t>Sa>p /cat yrjv /cat aepa, 
T(i S' aAAa ylveodai re /cat yeyovevat e/c toi^tojv. 
ovSefjita yap eVepa, ojs 1 oteTat, yeveals eari tois 
ovoiv, l( aAAa /xdvov /xtftV t€ StaAAaftV Te fxtyevTwv 
iarl' (f>vois S' €7ri Tots dvopLa^eraL avOpdiTToiaiv." 
tt)v Se yeveatv ov Trpos ovaiav tois at 8 tot? /cat to) 

10 6Vrt ylyveaOai Ae'yet, eVret tovto ye dSvvaTov cpeTO. 
7Tws yap (av), (farjaL, Kal " eVat^crete to irav ti 
t€ Kal TToOev eXdov; " aAAa fitayojxevcDV Te Kal 
avvTiOejJLevcov irvpos /cat to>v p,€Ta irvpos yLyveoftai 
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the term infinite to the existent. For it is said, and he 
himself attaches to the infinite the fact that it is 
equivalent to all. Also, even if things existing are not 
infinite there is nothing to prevent their birth taking 
place in a circle. Again, if everything is in a state of 
becoming and nothing exists, as some say, how could 
they be eternal ? But he speaks of existence as some- 
thing real and admitted. For he says, if a thing has 
not come into existence, but yet exists, it must be 
eternal on the assumption that existence is inherent 
in things. Furthermore supposing that it is imposs- 
ible for what does not exist to come into being 3 and 
for what exists to be destroyed, all the same what 
is there to prevent some things from coming into 
being and existing and others from being eternal, 
as Empedocles himself really admits ? For he has in 
reality admitted all these things himself when he says 
that, " It is impossible that anything can come into 
being from what does not exist, and incredible and 
unworkable that what exists should be destroyed, for 
it will ever be in the place where someone has fixed 
it " ; yet at the same time he says that some exist- 
ing things are eternal, fire, water, earth and air, and 
that all else arises and has arisen from these ; for he 
says there is no other possible birth for things that 
exist, "other than mixture and interchange of the 
parts mixed ; this is what men call natural process." 
He states that for the eternal and the existent there 
is no process of developing into existence, since 
he believes this impossible. For he says ; " How 
could anything increase the sum total, and whence 
could it come ? " But the many, he thinks, comes 
into being by the mixing and putting together of 
fire with the elements combined with fire, and by 
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rd noXXd, hiaXXaTTOfiivcov re Kal SiaKpivopLevojv 
<f>deipeodai ttolXlv, kcu elvai rfj p,ev fillet iroXXd 

15 77ore Kal rfj SiaKptcret, rfj Se <j>vcrei rerrap 3 dvev 
tojv oItiojv, rj ev. rj el Kal direipa evOvs ravra 
eirj, i£ cov avvTiBepevojv ylyveTai, SiaKpivopievojv 
Se <f>delp€Tai s cos Kal tov 3 Ava^ayopav <f>aol rives 
Xeyeiv } i£ del ovtojv Kal dvelpojv rd yiyvopieva 
yiyveadai, ko.v ovtojs ovk av eLq aiSia Trdvra, dAAa 

20 Kal ytyvopieva drra Kal yevopievd t' e(; ovtojv Kal 
(f>detp6fxeva els ovaias rivas aAAas*. ert ovSev 
KcoXvei piav rivd ovaav to irav p,op(f>rjv, ojs Kal 
6 *Ava£lpavdpos Kal 6 *Ava£ Lfievrjs Xeyovaiv, 6 
pev vdtop elvai <f>dpevos to itav, 6 Se, o 'Araft- 

25 pLevrjs, depa, Kal oaot dXXoi ovtojs elvai to irav 
ev rj^iwKacri, tovto rjSi] oyjqpaoi Te Kal irXrfieoi 
Kal oXiyoTryri, Kal tw pavov fj ttvkvov yiyveadai, 
77oAAa Kal dueipa ovra Te Kal yiyvopeva air- 
epyd^eaBai to oXov. <f>rjol he Kal 6 ArjpioKpiTos to 
v8wp Te Kal tov depa eKaoTov Te tojv ttoXXojv, 
TavTO 6V, pvapLO) Sia(j>epeiv. tL Srj KcoXvei Kal 

80 ovtojs rd TToXXa ylyveodai Te Kal diroXXvodai, e£ 
ovros del els ov peTafiaXXovros Tats elprjpievais 
hia<f>opais rod ivos s Kal ovhev ovTe rrXeovos ovTe 
eXaTTovos yiyvopevov tov oXov; 6Ti tl KcoXvei 
TTOTe pev i£ dXXwv ra awpiara yiyveadai Kal Sta- 
XveaOai els GwpaTa, ovtojs S* fj dvaXvopeva, Kar 
ica yiyveadai Te Kal diroXXvodai TrdXiv; el Se 

35 Kal Tavrd tls GvyxoJpolrj 3 Kal e'lrj tl Kal dyevtyrov 
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their parting and separation they are destroyed 
again, and that the many exist by mixture and 
by separation, but that in nature there are only 
four elements apart from the causes, or else only 
one. If. then, the elements by whose composition 
creation takes place, and by whose separation de- 
struction ensues, are entirely infinite, as some allege 
that Anaxagoras says, what comes into existence 
would do so from what is always existent and is 
infinite, and thus all this would not be eternal, but 
some becoming and having become from what is, and 
being destroyed into other forms. Again, there is 
nothing to prevent the sum total of existence from 
being one form, as Anaximander and Anaximenes 
say, the former stating that the whole is water, 
and Anaximenes that it is air, and all the other 
philosophers who have maintained that the whole is 
one, and that this appears under varying forms, and 
in different degrees of number and size, and differs by 
its rarity and density, both what exists and what is 
coming into existence being many and infinite, and 
producing the whole. Now Democritus maintains 
that water, and air, and each of the many being 
essentially the same only differ in rhythm. What, 
then, is there to prevent the many from coming into 
existence and beinor destroyed in this way, what 
exists continually changing into what exists by the 
aforesaid differences in the one. and the sum total 
never becoming either more or less ? Again, what 
is there to prevent bodies coming into existence 
from other bodies and again being resolved into 
bodies, and in this way by being dissolved coming 
into existence and being destroyed again in equal 
balance ? But if one can agree to this and a thing 
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etrj, rl [xaXXov drreipov SeiKwrai; aneipov yap 
etval (frrjaiv, el eari [xev, jxrj yeyove Se. rrepara 
yap etvai rrjv rrjg yeveoecos dpxrjv re /ca ^ ^Xevriqv. 
Kavroi tC KcoXvei dyevrjrov ov eyeiv rrepag £k tcjv 
elprjfxevojv ; el yap eyevero, k\ew dpyrjv a£ioi rav- 

976 a rrjv o9ev rjp^aro yiyvopuevov. rt Srj KcoXvei, Kal 

el [AT) eyevero, k\eiv dp^qv ; ov fievrot ye e£ fjs 
[ye~] eyevero, dXXa Kal erepav, Kal etvai rrepalvovra 
rrpos aXXrjXa y dtSca ovra; en rl KwXvei to fiev 

5 oXov dyevrjrov ov drreipov etvai, rd S' ev avrcp 
yiyvojxeva rrerrepdvO ai } e^ovr dpxqv Kal reXevrrjv 
yeveoecos; en /cat cu? 6 UapfxevlSrjs <j>rjGi, rl 
KwXvei Kal to rrdv ev ov Kal dyevrjrov ojjlws rre- 
rrepdvQai, Kal etvat " rrdvrodev evKVKXov o<j>alpas 
evaXlyKiov oyKw, jjceaaodev lao7TaXes rrdvrrj' to yap 

10 ovre tl fjiei^ov ovre rt fiacorepov rreXefxev XP ec ^ v 
ear i rfj rj rfj." e'xov Se fieuov Kal ec^ora, rrepas 
e^et dyevrjrov ov. (en 6V) to rrdv drreipov el Kal, 
d)S avros Xeyei, ev eari, Kal rovro awpua, eyei 
dXXa eavrov f^eprj, eavrw he op,oia rrdvra (Kal yap 
ofioiov ovrw Xeyei to rrdv elvai ov)(l ws aAA{oi 
erepcpy nvi, o rrepavBev dv, dpds, eXey^ei et tl 

15 ofioiov to drreipov — to yap op,oiov irepcp ojjlolov, 
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might exist and yet never be born, why should it 
be further proved infinite ? For he says that it is 
infinite if it exists and has not come into being. 
This he states on the ground that the beginning and 
the end of becoming are limits. And vet what is 
there in the previous argument to prevent a thing 
which has not come into existence from having a 
limit ? For he claims that, if it has come into 
existence, it has as a beginning that from which 
it began to come into existence. What, then, is 
there to prevent this having a beginning, even if 
it has not come into existence ? Not. of course, that 
from which they came into existence but another, 
and from their all having limits in relation to each 
other supposing that they are infinite ? Again, what 
is there to prevent the sum total from being infinite 
because it has not come into existence, and the 
things which become in this sum total from being 
limited, seeing that they have the beginning and 
end of becoming ? Again, as Parmenides savs, 
what is there to prevent the sum total, even if it is 
one, and does not come into existence, from being 
limited, and from being " everywhere like unto the 
mass of a well-shaped sphere, each point on the cir- 
cumference being equidistant from the centre ? for 
no measurement may be longer or shorter either in 
one direction or in another." Seeing that it has a 
centre and extremes, it has a limit, although it has 
not come into existence. Again, being infinite if, as 
he says, the whole is one, and is a body, it has different 
parts of itself, but all its parts are like each other (for 
he declares the whole to be alike in this sense, not 
as one thing to another, which, you see, proves it 
limited, if the infinite is alike — for its likeness is like 
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cuare ouo 77 irAeLco ovra ovk av ev ovo cnrtipov 
elvai — dAA' lows to SfxoLov rrpos avro XeyeL, Kal 
tprjolv avro optrOLov etvaL rrav, otl opLOLOfiepes , iihcop 
ov airav r) yrj rj el tl tolovtov aAAo* hrjXos yap 
ovtcos d^Lcov aval ev), tcov Srj fiepcov eKaoTov, 

20 GWjxa ov, ovk aTTeipov eaTiv (to yap SXov aTTeipov), 
ware ravra Trepalvei TTpos dXXrjXa, dyevryra ovra. 
€tl el dtStoV re Kal aTTeipov eort, ttcos dv eirj ev, 
ocofia ov; el fiev ydp dvofjuoiofjuepes eirj, noXXa Kal 
avros ovtco y dv elvai dftot. et 8e arrav v8cop rj 

25 drrav yrj r) o ti 8r) to ov tout' eoTi, rroXXd dv e^ot 
fJLeprj, cos Kal 7^r)vcov eni^eipel ov SeiKvvvai to 
ovtcos ov ev. eit] ovv dv Kal irXeiova ra avrov 
fieprj, eXaTTco ovTa, Kal piiKpoTepa aAAa, woTe 
TrdvTTj dv TavTT] aAAo rj ev eirj ovSevos Ttpooyiyvo- 
\ievov craj/xaros 1 ouS' a7Toyiyvop,evov . el Se pjyre 
ocojxa [JirjTe irXaTos \xryre \xr\Kos e%oi firjSev, ttcos 

30 dv drreLpov [dv] etrj; tl KcoXvei iroXXd Kal dvdpidfxa 
ToiavTa elvai; tl KcoXvei Kal TrXeico ovTa evos 
fxeyeOei aireipa etvai; cos Kal Sevocpdvrjs aireipov 
to Te fiddos tt]s yrjs Kal tov depos <f>r)oiv etvaL. 
8rjXoi Se Kal 6 'EjLtTreSo^A^s" eVtTt/xa ydp, cos 
XeyovTCOv tlvcov ToiavTa, dSvvaTov etvaL, ovtcos 

85 eypvTCov, %v\xfialveiv avTa' " eirrep direlpova yrjs Te 
fiddrj Kal Sai/jiXos afflrjp, cos Sid ttoXXcov 8r) fipoTecov 
prjQevTa fiaTalcos eKKeyyTai OTOjiaTCov, oXiyov tov 
976 b TravTOs ISovtcov." eVt ev ov ov8ev aTorrov, el p,r) 
Trdwrj ofXOLov ecTiv. el ydp eoTiv vScop airav rj 
TTVp rj 6 tl hrj aAAo tolovtov, ovBev KcoXveL TrXeico 
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another, so that being two or more it could not be 
one or infinite — but perhaps he means like itself, and 
that the whole is alike in the sense that its parts are 
alike, all being water or earth or something else; for 
it is clear that he believes it one), but each of the parts 
being a body is not infinite (for the whole is infinite), 
so that these have a limit in relation to each other, 
without coming into existence. Further, if it is 
eternal and infinite, how could it be one, seeing that 
it is a body ? For if its parts were unlike, he himself 
would admit that it was many. But if it is all water 
or all earth, or whatever it may be, it would have 
many parts, as even Zeno undertakes to prove that 
what is thus existent is one. Then its parts would be 
more than one, some being less than others and some 
smaller, so that it would be in every way different 
from one with no body either added or subtracted. 
But if it is not a body, and has neither breadth nor 
length, how could it be infinite ? What, then, is there 
to prevent such things from being many and count- 
less ? What is to prevent their being infinite in size, 
even if they are more than one ? As also Xenophanes 
says that the depth of the earth and the air are 
unlimited. So also does Empedocles prove this ; for 
he criticizes the view, saying it is impossible if they 
are thus, as some people say, that they should ever 
come together. " If the depths of the earth are 
unlimited and the air is vast, like the things which 
pour vainly out from the mouths of men, they have 
but little conception of the whole." Again, suppos- 
ing it is one, there is nothing surprising in its not 
being alike in every part. For if it is all water, 
or fire, or whatever else it may be, there is nothing 
to prevent there being several forms of the one 
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euneiv rod ovros evos eiSrj, ISia eKaarov opioiov 
avro eavrco. Kal yap fxavov, to 8e ttvkvov etvai, 
fxrj ovros ev rq> (xavco Kevov, ovSev KcoXvei' ev yap 

6 TO) fJLaVCO OVK eOTIV €V TlOl JJL€p€Gl X^P^ dlTOKeKpi- 

fxevov to Kevov, wore tov oXov, to fiev ttvkvov, 
{to Se Kevov) etvai (/cat tovt 77S77 earl fxavov, to 
ttclv ovtojs £x ov )> <*AA' ofjLOicos amav TrXrjpes ov, 
ofJLoioos rjrrov TrXrjpes ecrri tov ttvkvov. el Se Kal 
eonv dyevrjrov, Kal Sta tovto direipov av SoOeirj 

10 etvai, Kal fxr) evhexeodai dXXo Kal dXXo aneipov 
etvai, Kal Sta tovto Kal ev tovto 77877 irpoaayo- 
pevreov Kal dSvvarov nebs yap dv eirj aKivrjrov to 
oXov, el to kevov fxrj oXov av olov re etvai; d/a- 
vt)tov S' etvai <j)rjoriv, el Kevov fir) eanv dmavra ydp 
KLveloOai TCp dXXdrreiv tottov. npwrov fiev ovv 

15 tovto tto?^Xols ov ovvhoKei, dAA* etvai n Kevov, oi 
fxevTOi tovto ye tl oxu/xa etvai, dXX olov Kal 6 
r Hato8os ev 777 yeveoei npebrov to ^do? (f>rjol yeve- 
oOai, d)£ Seov ^copay vrptoTov vndpx^v tois ovoiv, 
toiovtov Se tl Kal to Kevov, olov dyyelov ti dvd 
fieaov etvai £,r]Tovfxev. dXXd Srj Kal el prq eoTi 

20 Kevov jJLrjSev, ti rjaoov dv kivoito; enel Kal 'Ava£- 
ayopas to npos avro TrpayfxarevOeis , Kalrot fiovov 
drroxprjcrav avrcb dno<f>rjvaod ai on ovk eanv, oficos 
KiveioOai <f>r]Gi ra ovra, ovk ovtos Kevov. ofioiais 
Se Kal 6 'EjJineSoKXrjs KiveZoQai fjiev del <f>rjoi 
ovyKpivofxeva ra ovra ndvra evSeXex&s, Kevov he. , 

25 ovSev etvai, Xeycw (hs " tov navros S* ovhev' 
Keveov. TTodev ovv tL k ineXOoi; " orav 8e el$\ 
filav fiop(f)rjv ovyKpiOfj, cScrfl' ev etvai, ovhev, (f>rjcrl^ 
to ye Keveov neXei ovSe nepiooov. rl ydp KoaXvei 
els d'AA^Aa <f>epeadai Kal TrepdoTaoQai dfxa orovovv 
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existence, though each is similar to each by itself. 
There is nothing to prevent part being rare and part 
dense, as long as there is no empty space in the rare ; 
for in the rare there is no empty space isolated among 
its parts, so that of the whole part is dense and part 
empty (that which is rare is consistently so all 
through), but, the whole thing being alike full, the 
rare part is less full than the dense. But if it is also 
unborn, and for this reason would be admitted to be 
infinite, and that it is impossible for one thing to be 
infinite as well as another, and on this account it is 
necessary to attach the term one to it, again it is impos- 
sible ; for how could it be unmoved, if it is quite impos- 
sible for a void to exist ? For everything moves by 
changing its place. Now first of all everyone does not 
agree to this, but some think that there is an empty 
space, not that this is a body, but such as Hesiod 
describes Chaos to have been in the beginning, on the 
ground that there must be a space for existing things, 
and that this is empty like a vessel we are looking for 
in the centre. How, he argues, if there were no empty 
space could anything move ? Since Anaxagoras, who 
concentrated on this problem, found himself content 
to demonstrate that there is no such thing, and yet 
believes that existing things move, even though there 
is no empty space. In the same way too Empedocles 
says that all existing things are continually moving 
while fusing together, but does not believe that there 
is an empty space, saying, " There is nothing entirely 
empty. Whence, then, could anything come into it ? " 
But when things are collected into one form so as 
to become a unity, there is nothing, he says, either 
empty or overflowing. For what is to prevent their 
being carried into each other's place and moving from 
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ets aAAo, kcu rovrov els trepov, Kal el$ to rrpGnov 
so aAAov fLerafidXAovros dec; en Kal rr)v iv ra> avrw 
piivovros rov npayfiaros tottco rov etoovs puera- 
fioXrjV) r(v dXXoiwow 61 r aAAoi kolkclvos Xiyei, 
ovoev €K rcov elprjpevwv avrw KwXvec KiveiaOai rd 
7Tpdyjjiara } orav Ik XevKov fxiXav r) Ik TTiKpov 
ylyvrjrai yXvKv. ovokv yap to pir) elvai kcvov r) 
35 fir} Se^ecr&xt to 7rXrjpes dXXoiovadat kwXvzl. ware 
ovre diravra atSta ovd 3 ev ovr arreipov avdyKt] 
eivai, aAA aireipa TroAAa. ovre ev U opLoiov, ovr 
OLKivrjTOVy ovr ei ev ovr ei TToAA arra. rovrwv 
Se Keifievcov Kal pLeraKoopieiaQai Kal erepoiovcrdai 
rd ovra ovSev dv kwXvol Ik rwv vtt* ckclvov elpr)- 

977 a fidvcov, Kal ivos ovros rov Travros Kivr]oews ovays, 

Kal TrXrjdeL Kal oXLyorrjrL oiacfrdpovros, Kal dX- 
Xotovpuevov ovhevds irpooyiyvopLevov ouS' dnoyiy- 
vopevov awpiaros, Kal el TroAAa avpupnayop,evwv 
Kal SiaKpLvopievcov aAA^Aots". rr)v yap pZ^iv ovr 
6 e7TL7Tp6udr]Giv roiavrrjv elvai ovre avvQeuiv cIkos, 
olav Xeyei, wore r) x^pis ev9vs elvai, rj Kal aTrorpi- 
<f>6evros (rov) lirinpoodev erepa iripwg <f>alveo9ai 
X<*)pls o)(Xt)Xwv ravra, dAA* outoj crvyKeioOat ra- 
ydevra wore oriovv rov piyvvp,evov Trap* oriovv w 
filyvvrai (yiyveodai) piepos, ovrws ws pir) Kara- 
id Xr)<f)Qr)vai ovyKecpieva, dXXd pbepuypieva, p/qK 
OTTOtaovv avrw pieprj. inel yap ovk eon owpia rl 
iXaxwrov, dirav drtavri piipos pLepuKrat opioiws 
Kal to oAov. 
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one spot to another, and from this to a third, and then 
with another change back to the first and so on con- 
tinually ? Moreover, with the change of form which 
takes place in a thing remaining in the same spot, 
which others as well as he call change of state, there 
is nothing from what has been said to prevent things 
from being moved, when a change takes place from 
white to black or from bitter to sweet. For the non- 
existence of an empty space or the fact that a full 
one can admit nothing else does not prevent a change 
of state. So that it is not essential that either every- 
thing should be eternal, or that the one should be 
infinite, but many are infinite. Xor is the one either 
homogeneous or immovable, neither if there is only 
one, nor if there is many. But when once this is 
admitted, there is nothing in his statements to prevent 
what exists from changing and becoming different ; 
if what is existent is one, and movement belongs to 
the whole of it, and its differences are only quantita- 
tive, and a body changes its state without anything 
added or subtracted, and if the many is produced by 
union and separation among each other. This mixture 
is not likely to be a question of addition or of union 
of the kind Melissus mentions, in which the parts 
would be immediately separable, or in layers so that 
by rubbing off one the second would be seen to be 
different, but it is more probable that the union is 
arranged in such a way that one part of the mixture 
becomes actually part of that with which it is mixed, 
so that the parts will not be found lying side by side, 
one by another, but actually fused together. Since, 
therefore, no one body can be called smallest, each 
single part is fused with each other part, just as the 
whole is fused together. 
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3. 'AStWroV <j>rjcriv elvat, etTi eoTLyyeveadat, tovto 
16 Xeycov em tov deov. dvdyKrj yap rjrot i£ ofioiov 
rj i£ dvofiolov yeveaBai to yevofievov. hvvarov Be 
ovSeTepov. ovre yap ofioiov v<f>* ofioiov 7TpoarjKetv 
T€Kva)6rjvaL /xaAAoy r) TeKvwaac (ravra yap drravra 
tol$ ye loots Kal Sfiolcos VTrdp^eiv rrpos dXXrjXa) 
ovt dv i£ dvojjioiov to dvofiotov yeveaOac. el yap 
20 yvyvovro i£ dodeveoTepov to layypoTepov rj e£ eAar- 

TOVOS TO pi€L^OV rj €K )(€LpOVOS TO Kp€lTTOV 3 rj 

TovvavTiov Ta xeipco ^ K KpeiTTovcov, to ovk ov 
ovtos (ji to ov i£ ovk oWo?) dv yeveodac 
o7rep dSvvaTov. diotov fzev ovv Sta TavT etvat tov 
Qeov. el 8' eGTiv 6 8eds dnavTCov KpaTiGTov, eva 

25 (f>rjorlv avTov TTpoarjKeiv etvai. el yap 8vo r) ert 
nXeiovs etev, ovk dv ert KpaTiaTOV /cat ^IXtlgtov 
avTov etvat TrdvTCOv. eKao'Tos ydp tov Beds tojv 
ttoXXojv ofJioicDs dv tolovtos etrj . tovto yap Qeov 
Kal Qeov hvvajxiv etvat t KpaTeiv, dXXd firj /cparet- 
adac s Kal rrdvTCOv KpaTiOTov etvac. a)GT€ Ka8d per) 
KpeiTTa>Vy /caret togovtov ovk etvac Qeov. nXetovcov 

so ovv ovtcov, el fiev elev ra fiev dXXrjXcov KpetTTovs, 

° The following argument really supersedes that of the 
previous sentences. 
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3. Xenophanes says that, if anything exists, it can- 
not have become, and he applies his conclusions to 
God. For that which has come into existence must 
have risen either from like or from unlike. But neither 
of these is possible. For it is neither natural that like 
should be begotten by like, any more than that like 
should beget like (for the same features occur in all 
equal quantities and their interrelations are similar), 
nor is it possible that unlike has come into existence 
from unlike. For he argues that if the stronger could 
arise from the weaker or the greater from the less, 
or conversely the inferior from the better, the non- 
existent would arise from the existent, or conversely 
the existent from the non-existent ; both of which 
are impossible. On these grounds then he claims that 
God must be eternal. Further, he says that if God 
is the most powerful of all. He must be one. For if 
there were two or more gods, He would no longer be 
the most powerful and best of them all. For each of 
the many being a god would also share His char- 
acteristics. For the essence of God and of His power 
is to rule and not to be ruled, and to be the most 
powerful of all. In so far then as He is not most 
powerful He is not God. a But supposing that there 
are many gods in some respects more powerful than 
each other, and in other respects less so, they would 
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ra Se rjrrovs, ovk av elvat deovs' 7Te<f>vKevai yap 
to detov fxTj KparetuOat. towv Se ovra>v, ovk av 
ex^tv 6eov (f>voiv (pvSeva* rov ptev yap deov rrjv 
<f>voipy Setv elvat Kpdrtorov to Se toov ovre fieXrtov 
ovre yeipov elvat rov tuov. coot etirep etr) re Kal 

85 rotovrov etr] 6e6s> eva piovov elvat rov 6e6v. ovSe. 
yap ovSe rrdvra Svvaodat av a fiovXotro. ov yap 
av SvvauQat nXetovajv ovrwv eva apa elvat ptovov. 
eva 8' ovra optotov elvat rravrrj, opav re Kal 
aKovetv, rag re dXXag alodrjoets k'yovra irdvrr}. el 
yap purj, Kparelv av Kal KpareioQat vrf dXXrjXa)v 
977 b rd pieprj 6eov dvra m direp dSvvarov. iravrrj 8' optotov 
ovra o(f>atpoet8r) elvat' ov yap rrj ptev, rfj 8* ov 
rotovrov elvat, dXXd iravrrj. dtStov 8' oVtcl Kal 
eva Kal O(f>atpoei8fj out' diretpov ovre rrerrepavQat. 
drretpov ptev yap to f.trj ov elvat* rovro yap ovre 
5 pteaov ovr apx^v Kat reAos ovr aAAo ptepos ovoev 
e'xetv, rotovrov 8' elvat ro arretpov. otov Se to ptr) 
ov, ovk av elvat ro ov. nepatvetv Se 77*00? dXXrjXa, 
el rrXeta) etr}. ro Se ev ovre ra> ovk ovrt ovre rots 
rroXXo ts d)ptotcoo9af ev yap ovk eyew, rrpos 6 rt 
Trepavet. ro 87) rotovrov ev, otov rov 8edv elvat 

10 Xiyet, ovre Ktvetodat ovre aKtvrjrov elvat. aKtvrj- 
rov pikv yap elvat ro ptr) ov. ovre yap av els avro 
erepov ovre et<etvo els dXXo eXdetv. Ktvetodat Se 
ra irXeia) ovra eVo?. erepov yap els erepov Setv 
Ktvetodat. els ptev ovv ro ptr) ov ovSev av KtvrjOijvat' 
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not be gods ; for it is the essential nature of God not 
to be subject to any control. Supposing that there 
were equal gods none of them would have the nature 
of gods ; for God by nature must be most powerful 
of all ; but that which is equal is neither better nor 
worse than that to which it is equal. If then God 
exists, and such is His character, God must be one 
alone. If this were not so, God could not do whatever 
He wished. He could not if there were more gods : 
therefore God must be one. But being one He must 
be similar in every direction, both having power to see 
and to hear and all the other senses in every part. 
For otherwise different parts of God would control 
and be controlled by each other ; which is impossible. 
Again. Xenophanes says that being alike in all parts 
He must be spherical ; for He cannot be of such a 
kind in one direction and not in another, but must 
be of that kind in every part. But being eternal, and 
one, and spherical He must be neither limited nor 
unlimited. For non-Being is unlimited ; for this has 
neither middle, nor beginning, nor end, nor any other 

gart, and this is the character of the unlimited. But 
eing cannot have the same character as non-Being. 
If they were more than one they would be limited by 
each other. But the one is in no way similar to non- 
Being, or to the many ; for the one has nothing in 
which it could reach a limit. Again the one, of the 
type which Xenophanes declares God to be, could 
neither move nor be immovable. For non-Being is 
immovable. For another thing cannot enter into its 
place, nor it into the place of another. It is only 
things more than one which move. For one thing 
must move into the place of another. But nothing 
could move into the place of the non-Being ; for non- 
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to yap fir] ov ovSapufj etvai, el Se els aXXrjXa 

15 pLerafidXXoi, irXeico av to eV etvai evos. 8id ravra 
Srj KivelaOai puev av ra 8vo rj rrXeia) evos, rjpepieiv 
Se Kal aKLvrjrov etvai to ouSeV. to Se eV ovre 
arpep.eiv ovre KiveToOai- ovre yap too pur) ovri ovre 
roTs ttoXXois opuoiov etvai. Kara udvra Se ovtojs 
€X €IV r ° v Oeov, dioiov re Kal eva, opioiov re Kal 

20 (T(f)aLpo€iSrj ovra, ovre direipov ovre TreTrepaapLevov, 
ovre rjpepieiv ovr av kivtjtov etvai. 

4. Upwrov piev ovv Xapifidvei to yiyvopievov Kal 
ovros i£ ovros ylyveaOai, wairep 6 MeXiaaos. 
Kalroi rl KcoXvei firjr* i£ opiolov ^/xtJt' i£ dvo- 
pioLov) to yiyvopevov yiyveaOai, aAA* ck p,rj ovros; 
en ovoev pbdXXov 6 Beds dyevrjros r] Kal TaAAa 

25 Trdvra, etirep diravra i£ opiolov r) i£ dvopuoiov 
yeyovev oirep dhvvarov. ooare rj ovSev ian irapa 
rov Oeov, rj Kal TaAAa aiSia irdvra. en Kpdriarov 
rov Oeov XapL^dvei, rovro Svvaroorarov Kal fieXri- 
orov Xeyajv. ov SoKei Se rovro Kara rov vopuov, 
dXXd 77oAAa Kpeirrovs etvai dAA^Aaw ol Oeoi. ovk 

80 ovv €K rov SoKovvros eiXrjcfje ravrrjv Kara rov 
Oeov rrjv opioXoylav. to re Kpdriarov elvai rov 
Oeov oi>x ovtojs VTToXapL^dvetv evhexerat cos Trpos 
dXXo ri roiavrrj r) rov Oeov cfrvais, dXXd irpos rr)v 
avrov SidOeaiv, erreL rot ye irpos erepov ot5Sey av 
kojXvoi pur) rfj avrov eirieiKeta Kal poopcy vrrepexeiv, 

85 dAAa Sta rr)v rcbv aXXcov daOeveiav. OeXoi S* av 
ovSels ovroj rov Oeov (fjdvai Kpdriarov etvai, aAA' 
or i avros e%et ws oiov re dpiara, Kal ovSev eX- 
Xelrrei Kal ev Kal koXcos e'xeiv avrq>' a/xa yap tacos 
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Being has no place. If, then, they could change 
places, the one would be more than one. Two, then, 
or more than one, could be moved, but what does not 
exist must be at rest and immovable. But the one 
can neither be at rest nor be moved ; for it is similar 
neither to non-Being nor to the many. In all respects, 
then, God is of this kind, eternal and one, alike 
•throughout and spherical, neither limited nor un- 
limited, neither at rest nor movable. 

4. Now to begin with Xenophanes assumes, as 
Melissus does, that what comes into existence arises 
from what is. Yet what is there to prevent what 
comes into existence arising neither from what is 
like nor from what is unlike, but from what is non- 
existent ? Again, God is no more unborn than every- 
thing else, even if everything has come into existence 
from what is like or from what is unlike ; which is 
impossible. So that either there is nothing existing 
except God, or everything is eternal. Again, he 
assumes God to be strongest of all, when he calls 
Him most powerful and best. This is not the 
popular view, which is that the different gods are 
superior to each other in many ways. Xenophanes, 
then, did not take this as an admission from popular 
opinion. It is possible, then, that, in speaking of the 
pre-eminence of God, he means not that this is His 
nature in comparison with anything else, but only in 
comparison with His own disposition, since in relation 
to another there would be nothing to prevent His 
excelling not by His own excellence and strength, but 
by the weakness of others. But no one would wish to 
describe God as most powerful in this sense, but only 
because He is as good as it is possible to be, and in 
His excellence there is nothing lacking ; this of 
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977 b w 

eypvri KaKtlvo av ovjifialvoi. ovtoj 8e htaKetaOai 
Kal ttXz'iovs airovs ovras ovSkv av kojXvol, aTravras 

978 a <*>s otov re apiara ScaKecfievovs , Kal Kpartarovs 

twv aXXajv, oi>x avTcov ovras . ton 8', ws eoiK€, 
Kal aAAcr Kparcarov yap elvat tov Beov <f>rjcri, tovto 
Se tlvcuv elvat dvdyKrj. ' €va 8' ovra navTr} opav 
t Kal aKoveiv ovSev TTpoorjKet' ov yap, el firj Kal rfjS* 
6 pa, x e ^P 0V opa ravrrj, aAA' oi>x opa. aAA' locus 
tovto fiovAeTai to iravTr) aloddveoOat, oti ovtcos 
av fieXrLOTa £X ol > o^olos tov TrdvTrj. en toiovtos 
ojv oca ti crcpaipoeiorjs av etr), aAA ovx \pTi\ €T€pav 
Tiva /xaAAoy ex^jv ISeav, oti ndvTrj aKovei Kal 
10 Trdvrrj Kparet; oiairep yap orav Xeywpiev to iptpi- 
fjivdcov oti TrdvTTj io~Ti XevKov, ovSev aAAo crrjfiai- 
vofX€v rj oti iv airaoiv avTov tol$ fiepeaLV iyK€XP<*>- 
otgu rj XevKOTTjS' tl Srj KojXvec ovtoj KaKel to 
rravTrj opav Kal aKoveiv Kal Kparetv XeyeaOat, oti 
drrav o av tcs avrov Xafjufiavrj pbipos, tovt torai 

15 7T€7TOV06s ; WOTT€p Se OuSe TO ifjlfJLfJLvdlOV , OV?>€ TOV 

9eov dvdyKT] elvat Sia tovto o<f>aLpo€i8rj. €Tt {jltjt€ 
diT€Lpov pL-qre 7T€7T€pdvdai odjfia ye ov Kal ex ov 
fieyeQos ttws otov T€, €L7T€p tovt iorlv aireipov o 
dv firj exV tripas $€Ktlk6v ov TrepaTOS, 7T€pa$ 8' ev 
fieyeOei Kal TrXrjOeL iyyiyverac Kal iv diravTi tco 

20 TTOGO), WOT€ €L JJLTj 7T€paS fJL€y€0O$ OV, a7T€CpOV 

Iotiv; €tl 8e cr^atpoetSrj 6Wa dvdyKrj irepas ^X eiv * 
ea^ara yap e^et, elirep \xiaov €.x ei > tovtov 

TrXeiOTOV a77€^6t. fl€COV 8' ^X €i > 0~<f)aLpO€l8€S °* V * 
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course might be true of one who was His equal. 
There would be nothing to prevent a number from 
being so, all of them having the best possible dis- 
position, and being superior to all others though not 
to each other. But, one would think, there are others 
besides God. For he says that God is most powerful, 
but this must necessarily be over something. Again, 
there is no need for God, because He is one, to see 
and hear in every part ; for if He does not see with 
one part, He does not see worse with this part, 
but He does not see at all. But perhaps by percep- 
tion in every part He means that the best possible 
condition would be if He were alike in every part. 
But, supposing this were His character, why should 
He be spherical, and not have rather some other 
shape, because He hears and has power in every part ? 
Just in this way. when we say of white lead that it is 
entirely white, we mean nothing but that whiteness 
is a colour which dyes all parts of it : what, then, is 
there to prevent our meaning, when we say that 
hearing, seeing and power lie in every part, that what- 
ever part one takes will always show this character- 
istic ? In this case God need no more be spherical 
than white lead. Again, how is it possible that God 
should be neither limited nor unlimited, supposing 
that He is corporeal and has magnitude, since that 
is unlimited which has no limit, though it is capable 
of having such ; and a limit is a characteristic of 
size and number and every quantity, so that if 
being a magnitude it has no limit, it may be called 
unlimited ? But again, if spherical, it must have a 
limit. For a sphere has limits, since it has a centre, 
and these limits are the farthest points from the 
centre. It must have a centre, if it is spherical ; 
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978 a 

tovto yap ecru o<f>aipoei?>es o eV tov jjl4oov dfiolcos 
npos tol ea^ara. vwfia Se eo^ctTCt r) rrepaTa exetv, 

25 ovSev 8ta(f)€p€L, el Se Kal to fir) ov direipov, ti ovk 
av Kal to ov atreipov; ti yap KaiXvei evia ravra 
XexOrjvat Kara rod ovtos Kal fir) ovtos; to T6 yap 
[ov] ovk ov ovSels vvv alcr8dv€rac t Kal ov Se tis ovk 
av aloOdvoiTo vvv dfi<f)Oj Se Ae/CT<x Kal SiavorjTa. 
ov XevKov Se to fir) ov r) ovv Std tovto tol SvTa 

80 TidvTa XevKa, ottws fir) ti TavTO /caTa tov ovtos 
arjfialvcufiev Kal fir) ovtos, rj ovhev, otfiat, KwXveL 
Kal to>v ovtojv Tt fir) [ov] etvat XevKov ovtco Se 
Kal dXXrfv ovv amofyaaiv 8e£ovTat to direipov t ei> 
/caTa to 7raAat XexOev, ti fiaXXov rrapd to exetv r) 
fir) exetv €GtIv arretpov} tocrre Kal to ov fj arretpov 

85 fj rrepas exov ecrriv. taws Se aTorrov to Kal rrpoa- 
aTTTCLv tw fir) ovti drretplav. ov ydp rrav, el fir) 
e^et TrepaSt arretpov Xeyofiev, uxjrrep ovS* dviaov 
ovk av <j>atfiev etvat to fir) ov. ert (ti) ovk av 
e^ot 6 Beds rrepas els ojv, aAA* ov rrpds Oeov; el 
978 b S' ev fiovov ioTiv, 6 Beds av etrj fiovov Kal t<x tol> 
deov fJteprj. €Tt Kal tovt drorrov, el tols rroXXols 
crvfip€pr]K€ irerrepdvBat irpos aXXrfXa, hid tovto to 
ev fir) exeiv rrepas. 7roAAa yap tols TroAAots" Kal 
to> evl vrrdpxei tcxutcl, eirel Kal to etvat kolvov 
5 avTols eariv. oltottov ovv laws dv etrj, el Sia tovto 
fir) (fyalfiev etvat tov 8eov, el t<x 7roAAa Igtlv, orra>s 

1 This whole passage is corrupt ; nor is Apelt's emendation 
— adopted here — entirely satisfactory. 
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for a definition of the spherical is that which has 
all its limits equidistant from the centre. It makes 
no difference whether we say that a body has 
extremes or limits. But if the non-existent is 
unlimited, why should not the existent also be un- 
limited ? For what is there to prevent the same things 
being said of the existent and the non-existent ? For 
no one can now see what does not exist, and one might 
not now see what does exist ; both things can be both 
said and thought. But what does not exist cannot be 
white ; I suppose, then, that on this account either 
all existing things are white, to prevent our attach- 
ing the same meaning to the existent and the non- 
existent, or there is, I imagine, nothing to prevent 
anything that exists from being not white ; and so 
they Mill readily allow another negative, namely, 
unlimited, if, as we have said before, *' infinite " 
depends upon its having, or not having, a limit. 
So that being is either unlimited or else it has 
a limit. But perhaps it is absurd to attach absence 
of limit to what does not exist. For we do not 
call everything unlimited if it has not a limit, 
just as we could not call the not-equal unequal. 
Moreover, why should not God have a limit because 
He is one, but His limit would not be God. But 
if God is one only, then both God and His parts 
must be one only. Again, this too is absurd, that 
if it falls to the lot of many to have a limit in 
each other, on this account the one has no limit. 
For many of the same qualities belong to the many 
and to the one, since existence is common to both 
of them. It would be unreasonable if we were to 
say on this account that there is no God, because 
the many exist, and He cannot therefore resemble the 
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978 b 

jjLT] ofxoiov earai avrois ravrr). en tl KooXveL 

7T€7T€pdv9ai Kal €)(€LV 7T€pCLTa €V OVTOL TOV OeOV ; COS 

Kal 6 UapfjL€vi8r}$ XeyeL ev ov etvat avrov " irdvTO- 
8ev €vkvkXov o<f>alpas evaXLyKLOV oyKcp, pLeoaodev 
10 loo7TaXes" to yap trepas twos p>ev dvdyKTj logos 
etvaL, ov fJLevTOL irpos tL ye, oioe dvdyKTj to exov 

7T€paS 7TpOS TL €X €LV fTtpQ-Sy <*>S 7T€7T€paO[Ji€VOV 7TpOS 
TO [pLTj] €<j)€^7JS 0.7T€lpOV , ClAA* €GTL TO 7T€7T€pdvdai 

la^ara ex^Lv, ^ G X aTa ^' ^X ov OVK wdyKTj 7Tp6s tl 

15 €X €lV ' €VtOLS OVV OVpfiaLV€L 7T&V, Kal 7T€7T€- 

pdvdat {/cat) irpos tl ovvdiTTeLV , tols 8e ireirepavdaL 

[lev, [XT} \xlvTOL ITpOS TL TXeTXepdvQaL. 77<xAtV 7T€pl 
TOV aKLVTJTOV etvaL TO ov Kal TO €V, OTL Kal 

TO (^fJ^y OV ^Ou) KLV€LTaL, LOGOS OpOLGOS TOLS €fJL~ 

TrpooQev Sjtottov. Kal €tl dpa ye ov ravTO dv tls 
VTToXdfioL to jirj KLvetoOaL i<al to aKLvrjTov etvaL, 
dXXd to pev a7T0<f>aoLV tov KLvelodaL, oooirep to purj 

20 LVOV, 07T6p Kal KaTOL TOV pTJ OVTOS €L7T€LV dXrjdeS, 

to he aKLvrjTov TO) exeLv rrcos tjStj XeyeodaL, woirep 
to dvLOov, Kal eirl rep evavTLip tov KLvelodaL, too 
rjpepcelv, ws Kal o^eSoV al diro tov dXc/)a a7ro<f)do€Ls 
677t evavTLOOV XeyovTaL. to pev ovv fxr) KLvelodaL 
dXrjOes eirl tov pi) ovtos, to oe Tjpepetv ovx virdpx^L 
25 to) prj ovtl. opoLcos 8e ovSe aKLVYjTov etvaL, (o) 
oTjjialveL TavTov. dAA' ovtos tw TjpepeXv eV avTCp 
XprjTaL, Kal <f>Tjol to puTj ov Tjpepbelv, otl ovk €^€t 
pLeTafiaoLv. orrep 8e Kal ev tols dvco eliropev, a- 

TOTTOV LOGOS, €L TL TO) pLTJ OVTL TtpOodlTTOp.eV > TOVTO 
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many in this way. Again, what is there to prevent God 
from being limited and having limits because He is 
one ? So Parmenides says that being one He " is in 
every way like to the circle, all points in the circum- 
ference being equidistant from the centre." For 
presumably the limit of everything must exist, but 
it need not end in anything, nor need what has a 
limit have its limit in anything, as for instance when 
its limit is the unlimited next to it in series, but 
that which is limited must have extremities but need 
not have them ending in anything. Some things 
may have both qualities, that is, are limited and 
impinge on something else, but others may be limited 
but not be limited by anything else. Again, on the 
question of being and not being unmoved, on the 
ground that what is non-existent does not move, 
perhaps it is just as absurd as the former. Again, no 
one would suppose that not being moved and being 
unmoved were the same thing ; not being moved is 
merely a negation of moving (just as not-equal is 
a negation of equal), which can truthfully be pre- 
dicated of the non-existent, but unmoved is the 
attribution of a certain positive quality, like unequal, 
and implies the opposite of being moved , namely keep- 
ing still, almost as the privative alpha makes words 
mean their opposites. Not being moved is a true 
description of the non-existent, but being at rest can- 
not be attributed to the non-existent. In the same 
way it cannot be unmoved, which means the same 
thing. But Xenophanes applies the term " at rest " 
to the non-existent, and says that the non-existent is 
at rest, because it admits no change of place. As we 
said above, it is absurd, if we attach any attribute to 
the non-existent, to say that therefore it cannot be 
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firj dXrjdes elvai Kara rov ovros ehreiv, aXXcos re 
so kolv a7TO(f>aais fj to Xexdev, olov Kal to firj Kwetadai 
purjSe perafiaiveiv earlv. 7roAAot yap dv, Kaddrnep 
Kal eXex^ 7 }* d<f>aipoiro rcbv ovrtov Kartyyopeiv. ovhe 
yap dv TToXkd dXrjOes ehxelv etr] firj ev s einep Kal 
to iiT] ov earl fir) ev. ert em evlcov rdvavrla 
£v[JLf3alv€Lv SoKel Kara rds avrds aTTotfrdoeis* otov 
85 dvayKt] r\ taov i) dviaov, dv ri nXrjdos rj pieyeOos 
77 , Kal dpnov r] r nepirrov i dv dpiBpos fj. opioitos 8' 
laws Kal n r] rjpepelv rj KtvetaOat dvdyKrj, dv Utopia 
fj. en el Kal Sid rovro prj KtvetraL 6 Beds re Kal 
979 a to ev, on rd 7roAAa Kivelrai ra> els dXXrjXa levai, 
ri KtoXvei Kal rov deov Kiveiadai els dXXo; ovSafxov 
(yap Xeyei) on (ev eon) povov, aAA' on els 
jxovos deos. el Se Kal ovnos, rl KcoXvet els dXXrjXa 
Kivovfievcov rcdv peptdv rov (deov) kvkXco <f>epeo9ai 
rov deov; ov yap 817 to roiovrov ev t toairep 6 
6 TJ]vtov ) 7roAAa elvai (^ijaei. avrds yap aojfxa Xeyei 
etvat rov deov, elre roSe to irav, elre 0 ri Srfrrore 
avro Xeycov. daooparos yap cov ) ttlos dv a</>acpo- 
eiSrjs eiT]; en puovcos y* dv ovnos ovr av KtvoXro 
out' dv rjpefiOL parfiapbov ye civ* eirel 8e ocofid earn, 
rl dv avro kioXvoi KivetaBat cos eXexdf], 
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applied with truth to the existent, especially if what 
is said is a mere negation, such as not-moving and 
not-changing position. For, as has been said, it would 
make it impossible to attribute many things to what 
exists. It would not even be true to say that the 
" many " is " not one since what does not exist is 
also " not one." 

Again, in some cases contraries seem to arise from 
the actual negations ; for instance, one of the terms 
equal and unequal must apply, whether we are dealing 
with numbers or magnitudes, and odd and even must 
apply if we are dealing with numbers. Possibly in the 
same way the terms " at rest " or " in motion " must 
apply if we are dealing with a body. 

Again, if God, or the one, does not move because 
the many move by passing into each other, what is 
there to prevent God from moving into another 
place ? For he never claims that God is the only 
existent, but that only one God exists. If this is the 
case, what is there to prevent God from moving in a 
circle by His parts moving into each other ? For he 
will surely not say, as Zeno does, that a one of this 
kind is really many. For he himself says that God is 
a body, whether this body is the " all " or whether he 
calls it something else. For if God were not corporeal, 
how could He be spherical ? 

Again, the only case in which God could neither be 
at rest nor moving would be if He existed nowhere. 
Since God is a body, what prevents that body from 
moving, as has been said ? 
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nEPi ropnoY 



5. Ovk etvai (jyrjaiv ovSev el §' eonv, dyva>orov 
etvai' el he koll eon /cat yvtoarov, aAA* ov SrjXwrov 
dXXoig. koll on fiev ovk eon, ovvdeig rd erepoig 

15 dprjiieva, oooi nepl rcbv ovrcov Xeyovres rdvavrla, 
(Lg Sokovgiv, drrocfialvovrai avroig, ol fjiev ore ev 
koX ov rroXXd, ol §6 av on rroXXd koX ov% ev, koll 
ol fiev on dyevrjra, ol S* (hs yevofieva em- 
SeiKvvvres, ravra ovXXoyl^erai Kar dji^orepcov . 
dvdyKrj ydp s c/)rjolv, el n eonv, (jjroi ev r) rroKkd 
elvai koll rjroi dyevrjra r] yevofieva. el Srj ^vji^ai- 

20 vet) firjre ev firjre iroXXd etvai, jxrjre dyevrjra jirjre 
yevofxeva, ovSev civ eirj. el yap eirj n s rovrcDV av 
ddrepa eirj. on (ow) ovk eonv ovre ev ovre 
noXXd, ovre dyevrjra ovre yevo\ieva, ra jxev d)S 
MeXiaoog, ra 8e (hs ILrjvwv eVt^etpet SeiKvveiv 
fierd rrjv Trpcorrjv ISlav avrov aTroSei^iv, ev fj Xeyei 

25 on ovk eanv ovre elvai ovre fxrj etvai. el jxev yap 
ro jir) elvai eon jxrj etvai, ovSev av rjrrov ro fir) 
ov rod ovros eirj. ro re yap firj ov eon jir) ov, Kal 
ro ov ov, ware ovoev LidXXov elvai rj ovk etvai rd 
rrpdytiara. el S* ojiays ro fir) elvai eon, ro etvai, 
<f>rjolv, ovk eon, ro dvriKeljievov . el yap ro fir) 

m 



ON GORGIAS 

5. Gorgias maintains first, that nothing exists ; 
secondly, that if anything exists it is unknowable ; 
and thirdly, that if anything exists and is knowable, 
it cannot be demonstrated to others. To prove that 
nothing exists, he combines the statements made 
by different people, who in discussing the question 
of Being have apparently made contradictory asser- 
tions ; some say that Being is one and not many, 
others that it is many and not one, some that it has 
never come into being, and others claim that it has ; 
he attempts to draw his conclusions from both sides. 
For he says, if anything exists, it is either one or 
many, and either has not come into existence or it 
has. If. then, it happens that it is neither one nor 
many, neither born nor unborn, it would be nothing. 
If. then, there were anything, it would be one of these 
two things. To prove that it is neither one nor many, 
neither unborn nor born, he tries to prove partly on 
the lines of Melissus and partly on those of Zeno, 
after the first demonstration of his own, in which he 
says that neither Being nor not-Being can exist. For 
if Not-Being is Not-Being. Not-Being IS no less than 
being. For Not-Being IS Not-being, and Being IS 
also Being, so that things exist no more than not 
exist. If Not-Being exists, then Being, which is its 
opposite, does not. For if Not-Being exists, then 
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so etvat eGTt, to etvat jxr) etvat 7TpoGf^K€t. ware ovk 
av ovtojs 3 <f>rjGtv, ovSev av etrj, el fir) ravrov Iotiv 
etvat re Kal fxr) etvat. el Se ravro, Kal ovtojs ovk 
av eirj ovSev to t€ yap fir) ov ovk earc Kal to 

OV t €7T€LTr€p ye TaVTO TO) fir) OVTt. OVTOS fX€V OVV 

6 avrov Xoyos eKetvov. 

6. OvSapioQev Se Gvptfiatvet it; Sjv etprjKev, pirjSev 
85 etvat. a yap Kal aTroSetKWGtv, ovtojs oiaAeyerat. 

€i TO fJLTj OV eGTtV, r) eGTtV CLTtX&S €L7T€IV , fj fj Kal 

eGTtv to fjirj ov firj ov. tovto Se ovt€ <f>atveTat 
ovtojs ovt€ dvdyKrj, aAA* ojGirepel Svotv ovtow, tov 

p,€V OVTOS, TOV 8e SoKOVVTOS, TO [1€V eGTt, TO S* 

979 b ovk aXrjOes, otl eGTt to jiev fir) ov. Sid tL ovv ovk 

€GTtV OVT€ etvat OVT€ fir) etvat ; TO §' dfl(f)OJ OV0' 

eTepov ovk eGTtv. ovSev yap (JfTTOv}, <f>r)Gtv, etrj 
av to fir) etvat tov etvat, etirep etrj Tt Kal to fir) 
etvat, oTe ovoeis <f>r)Gtv etvat to fir) etvat ovSafiws. 
6 el Se Kal eGTt to fir) ov fir) ov, ovx ovtojs dfiotojs 
etrj av to fir) ov tw ovti- to fiev yap eGTt fir) ov, 
to Se Kal eGTtv eVt. el Se Kal d^Aws ehretv dXrjdes, 
ojs Srj Qavfidotov y av etrj to fir) ov eGTtv. aAA' 
el Srj ovtoj, iroTepov fidXXov tjvfifiatvet diravTa rj 
etvat fir) etvat; avTO yap ovtoj ye TovvavTtov eotKe 
yiyveoOat. el yap to Te fir) ov ov eGTt Kal to ov 
ov eGTtv, diravTa eGTtv. Kal yap tcl ovTa Kal ra 
fir) ovTa eGTtv. ovk dvdyKrj ydp, el to fir) ov eGTt, 
Kal to ov fir) etvat. el Sr) Kal ovtoj Tts ^vy^ojpot, 



0 i.e. the word «m is used in the first case merely as a 
copula ; in the second in its sense of having existence. The 
distinction is of course quite clear. " The Phoenix is a 
mythical bird " does not imply the existence of the phoenix. 
498 



ON GORGIAS 



Being and Not-Being seem to be the same. On 
these grounds, he says, nothing could exist, unless 
Being and Not-Being are the same thing. And if they 
were the same thing, on these grounds too nothing 
would exist ; for Not-Being does not exist, and the 
same applies to Being, since it is the same thing as 
Not-Being. This, then, is his argument. 
- 6. Now it does not follow from any of his statements 
that nothing exists. His own demonstration is thus 
disproved. If Not-Being exists, either it exists in the 
ordinary sense of the term, or in the sense in which 
Not-Being does not exist. Now this is not apparent, 
nor is it a necessary conclusion; supposing, then, there 
are two things, one of which is, and one only seems to 
be, the one exists, but the other is not true, because 
it is non-existent. Why, then, should there be neither 
Being nor Not-Being ? Both, and not only one, are 
possible. For he says Not-Being would exist no less 
than Being, if Not-Being had any existence, whence 
he states that Not-Being has no existence of any sort. 
But even if Not-Being IS Not-Being, Not-Being need 
not BE in the same sense as Being IS a ; for the former 
simply is Not-Being, but the latter also exists. Even 
if it were possible to apply the word IS in its truest 
sense, how absurd it would be to say that Not-Being 
IS. And even if it were, would it be any more reason- 
able to say that everything IS not rather than IS ? In 
this case the opposite seems to be true. For if Not- 
Being can be said to exist, and Being also exists, then 
all things exist, for both things which are and those 
which are not exist. For it does not follow that if 
Not-Being exists Being does not exist. If, then, 
anyone were to agree both that Not-Being exists, and 
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/CCU TO fl€V flTf OV €trj f TO §€ OV fir) €17}, OflO)$ OvSeV 

rjrrov eirj av (rt)* ra yap fir) ovra eirj Kara tov 

15 €KCLVOV X6yOV. el Se TaVTOV €GTL TO elvai Kal TO 

fir) elvai, ouS' ovtlos fiaXXov ovk eirj av ti r) eirj. 
cos yap kclk€lvo9 Xeyei, oti el Tavro to fir) ov Kal 

TO OV, TO T€ OV OVK €OTL Kal TO fir) OV , WOT€ Olf8eV 

evTiv, avTio-TpeifjavTi eoTiv ofioloos cf>dvai oti Travra 
eoTiv. to re yap fir) ov eoTi Kal to ov, ojgt€ 

20 ndvTa eoTiv. fierd Se tovtov tov Xoyov </>rjoiv, el 
Se eoTiv, TjToi dyevryrov rj yevofievov etvai. Kal el 
fiev dyevryrov, drreipov avTo Totg tov MeXiaaov 
d^iojfiaoi Xafifidvei- to S' direipov ovk av elvai ttov. 
ovre yap iv avTW ovt av iv aXXcp elvai' Svo yap 
av. ovTa>g direipa) elvai, to re evov Kal to iv &' 

25 firjSafiov Se ov ovSev elvai Kara tov tov TjTjvojvos 
Xoyov nepl rrjs ^copa?. dyevryrov fiev ovv Sid raur' 
ovk elvai, ov firjv ovSe yevofievov. yeveaQai yovv 
ovSev av ovt* e% ovtos ovt 4k fir) ovtos * el yap 
(e£ ovtos yevoiTo, fieTarteaeiv av, o dhvvaTOv el 
yap) to ov fieTaireooi, ovk av It* elvai ovto ov, 
ojOTrep y el Kal to fir) ov yevovro, ovk av In etrj 

so fir) ov. ovSe firjv ovk e% ovtos av yeveoOai. el 
fiev yap fir) eoTi to fir) ov, ovSev av €K firjSevds 
av yeveauai' ei o eon to fir) ov, 01 airep ovo €K 
tov ovtos, Sid Tavra ouS' eK tov fir) ovtos yeve- 
adai. el ovv dvdyKrj fiev, eiirep Ion ti, ryroi 

85 dyevryrov rj yevofievov elvai, raura SI dSvvaTov, 
(ahvvaTovy ti Kal elvai. eTi emep eoTi n, rj ev 
rj TrXela), (fyqolv, eoTiv el he firyre ev firyre rroKkd, 
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that Being does not exist, even in this case something 
would exist ; for according to his argument Not- 
Being would exist. If, then, Being and Not-Being are 
identical, in this case nothing can be said to exist any 
more than not to exist. For, as he himself says, if 
Not-Being and Being are identical, then neither Being 
nor Not-Being has any existence, so that nothing 
exists, and changing the argument round it is just 
as true to say that everything exists. For both 
Not-Being and Being exist, and therefore everything 
exists. After this argument Gorgias says that if 
anything exists it is either unborn or born. If it is 
unborn he maintains by the axioms of Melissus that it 
is infinite ; and the infinite, he says, is nowhere. For 
it can neither be in itself nor in another : if it existed 
in another there would be two infinites, that which is 
in something and that in which it is : and according 
to Zeno's discussion on Space, that which is no-thing 
must be no-where. For this reason, then, it is not un- 
born, nor can it be born. For nothing could be born 
either from Being or from Not-Being. For if it were 
born from Being, it would have changed, which is 
impossible ; for if it were to change, it would no 
longer be Being, just as if Not-Being were to be born, 
it would no longer be Not-Being. Again it could not 
be born from Being, for. if Not-Being does not exist, 
clearly nothing could be born out of nothing ; but if 
Not-Being does exist, it could not be born from Not- 
Being, for the same reason as it could not be born 
from Being. If, then, it is inevitable, that if anything 
exists it is either unborn or born (and this is imposs- 
ible), then it is impossible for anything to exist. 
Again, if anything exists, he says it must be either 
one or many ; if it were neither one nor many, it 
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ovSev av evq. Kal ev fiev (ovk dv €V)vai 3 on 
dawfiarov dv etrj to (cos d\r)6wsy ev, /c(a#d ovSykv 
e^ov p,eye(6o$' o dvaipelaOai) tw tov 'Ltjvwvos 
\6yw. eVoj he ovtos, ot)S' dv (oAto?) elvai 

ov&ev. firf (yap ovtos €vd$y fxrj8e ttoXXol (etvat 
980aSetV). el Se \ir\Te (ev s <$>r\ow) 3 prqre ttoXXol eoTiv, 
ovhev eoTiv. ov& av KivrjQfjvaL <j>rjULV ovSev. el 
yap KtvqBetr], [77] ovk av It* eir\ woavTWS €X 0V > 
dXXa to {lev (6V) ovk ov etrj, to 8' ovk ov yeyovos 
etr}. kri Se el klvtjolv Kiveirai, Kad* rjv jneTa- 
(f>epeTat, ov ovvex^s ov hifiprjTai, (fj Se 8t^p^rat) 

5 TO OV, OU/C eWt TaVTTj • WOT* €1 7TaVTrj KlVetTai, TTaVTYJ 

SirjprjTat. el 8* ovtws, irdvTT} ovk eoTiv. entire's 
ydp TavT7j 3 (j>rjGLV s fj SifjprjTai, tov ovtos, olvtl tov 
Kevov to hirjprjoOat Aeywv> KaOdrrep ev tois Aeu- 
KL7T7TOV KaXovfievots Aoyocs yeypaiTTai. 

Eirat, ovv ovSev, tols airoheL^eis (Xeyet rauras" 
8' eoTiv, otl ayvwoTov ion, /xera TavTa Ta$ 
a7To8eit;€isy Xeyet. dVai^Ta Seu> yap tol <f>povov- 

10 pueva elvat, Kal to p,r) ov, etirep firj eOTt, [irjhe 
cf>povetodat. el 8' ovtws, ovhev dv eliroi ijjevhos 
ovSels, cfrrjolv, ot58' el iv tw rreXdyet (j>atrj djxiX- 
Xdo8ai dp/xara. rtdi'Ta yap av TavTr] etrj. Kal 
yap rd opcofieva Kal aKovofieva Std tovto eorai, 
otl <j>povetTat e/caora avTWv el Se p,r) Sid tovto, 

15 dAA' woirep ovSev fiaXXov a opwptev (fj dpd)/xev) 
eoTtv, ovtws (ov) fiaXXov a opwp^ev fj BtavoovpbeOa 
(Kal yap wonep eKet 7roAAoi dv raura tSotev, Kal 

502 



ON GORGIAS 



could not exist. He says it cannot be one, because 
one is really not corporeal, as it has no magnitude : 
which is disproved by Zeno's argument. If, then, it is 
not one, it could not exist at all. For if it is not one, it 
cannot be many. But, he argues, if it is neither one 
nor many, it does not exist at all. Again, he says that 
nothing can be moved. For if it were moved, it would 
not be the same as it was before, but Being would 
have become Not-Being, and Not-Being would be 
born. Again if it has any motion whereby it can 
change its place, not being continuous it suffers 
division, and at the point where Being is divided, it 
does not exist ; so that if it moves in every part, it is 
divided in every part. If this is the case, it ceases to 
exist in any part. For it falls short of Being (so 
Gorgias says) at the point of its division, and he calls 
it division instead of Void, as it is described in the 
works ascribed to Leucippus. 

° These , then , he claims as proofs that nothing exists; 
after this he states his proof that, if anything exists, 
it is unknowable. For if it could be known, then all 
subjects of thought must exist and Not-Being, since 
it does not exist, could not be thought of. But, if 
this is so, no one, he says, could say anything false, 
not even if he said that chariots compete in the sea. 
For everything would be in the same category. So 
things seen and things heard will exist, because each 
of them is an object of thought ; if this is not the case, 
if, that is, what we see no more exists because we see 
it, so what we think no more exists because we think 
of it (for just as in that case many would see this, and 

a The whole of this passage is unsatisfactory, but in the 
mutilated condition of the ms. it is hopeless to attempt a 
Bound emendation. 
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evravOa ttoXXoi dv ravra SiavoTjOetev) , rt ovv /zdA- 
Xov hrjXov el to taS' earl; rroia 8e rdXr]9fj, a8r)Xov. 
coore el /cat eariv, rjfjuv ye ayvcoar av elvai ra 
7T pay jiar a. el Be /cat yvcoard, rrcos av rt?, <fyqai 9 

20 8r}Xwaetev aXXco; o yap etSe, rrcds av res, <f>7]ai, 
tovto einoi Xoyco; fj rrcos av eKetvo SfjXov aKov- 
980bcra^rt yiyvoiro, p£) tSoWt; cocrrrep yap ovSe rj oxjsis 
tovs (f>doyyovs yvyvcooKei, ovrcos ovSe rj a/co^ ra 
Xpcbjxara aKovei, dXXd <f>96yyovs' /cat Xeyei 6 Xeycov, 
aAA* ov ^pa>/xa ovSe rrpaypia. o ovv res per) ewoel, 
rrcos dv avro Trap" dXXov Xoyco fj ar\\xelcp rivl, 
5 erepco rod rrpdypbaros, evvorjaetev, aAA' rj iav puev 
Xpcojia, IScov, iav Se (<j>66yyos, aKpoto)p,evo$ ; 
dpxty yap oi)(§€t?) Xeyei (<f>66y)yov ovSe ^pa^Lta, 
dXXd Xoyov loot* ov8e hiavoeiodai ^pd>/xa eariv, 
aAA' 6pav y ovSe i/jotfiov, aAA' aKoveiv. el Se /cat 
evSex^Tat yiyvtooKeiv re /cat dvayiyvtooKew Xoyov, 
aAAa rrcos 6 aKovtov to avro ivvor\aei; ov yap 

io olov re to avro aua ev rrXelooi /cat X^P^ ovotv 
eivai' ovo yap av ei7] to ev. ei oe /cat ecr), cprjcnv, 
ev rrXelooi /cat ravrov, ovhev KtoXvei firj Sfiotov 
cpalveadai avrois, fir) rravrrj dfioiois eKeivois ovaiv 
/cat ev tco avrcp' el (yap) rt rjv rotovro, els dv, 
aAA* ov Svo etev. <f>aiverai he ov& avros avrcp 

15 ojioia aladavojievos ev tco avrcp xpovco, aAA* erepa 
rfj aKofj /cat rfj otpet, /cat vvv re /cat rrdXai 
8iacb6pcos, coare crxoXfj aXXco rrdv ravro atadoiro 
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in the other many would think of it), why should it 
be any more clear, if such things exist ? But it is 
quite uncertain which kind of things is true. So 
that, if they exist, things must in any case be un- 
known by us. But even if they are known, how, 
he says, could anyone communicate them to another ? 
For how could a man express in words what he 
has seen ? Or how could a thing be clear to a 
man who heard it, if he has not seen it ? For 
just as sight is not the sense which recognizes 
sounds, so hearing cannot hear colours, but only 
sounds ; and the speaker speaks, but he does not 
speak a colour or a thing. Airvthing, then, which a 
man has not in his own consciousness, how can he 
acquire it from the word of another, or by any sign 
which is different from the thing, except by seeing it 
if it is a colour, or hearing it if it is a sound ? For, to 
begin with, no one speaks a sound or a colour, but only 
a word ; so that it is not possible to think a colour 
but only to see it, nor to think a sound, but only to 
hear it. Granting, then, that it is possible to know and 
read a word, how can the hearer be conscious of the 
same thing ? For it is impossible for the same thing 
to exist in several separate persons : for then the one 
would be two. But if the same things were in several 
persons, there is nothing to prevent it from not being 
the same in them all, seeing that they are not in 
every way alike, nor in the same place ; for if anv- 
thing were this, it would be one and not two. But 
even the man himself does not seem to perceive 
similar things at the same time, but different things 
with his hearing and with his vision, and different 
again at the moment and long ago, so that one man 
can hardly perceive the same things as another. Thus 
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rts 1 . ovtcos' ovk iorLv, el eari ri, yvajorov, (et Se 
yvworov^) ovSeis av avro erepco SrjXcooetev, Std re 
to jxTj elvai rd TTpdyfiara Aoyovs, kcli on oi>8eis 
20 [erepov] erepa) ravrov ivvoei. dnavres Se kcli 
ovtos erepojv apx^ioripajv elalv diropLai, wore iv 
rfj 7T€pl €K€lvojv aKeiftet kcli ravra itjeracrreov. 
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if anything exists, it cannot be known, and if it is 
known, no one could show it to another ; because 
things are not words, and because no one thinks the 
same things as another. 

All philosophers including Gorgias are here deal- 
ing with difficulties of other older thinkers,, so that 
in consideration of their views these must also be 
examined. 
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Abydus, 832 b 17 
Achaes, S30 b 23 
Achilleus, 840 a 10 
Adria, 83ti a 7, 839 b 11, 18 
Aeacidae, 840 a 7 
Aegae, 973 b 2 
Aegyptii, 805 a 27, 812 a 12 
Aegyptus, 819 a 11, 845 a 11 
Aeneas, 830 a 17 
Aeniace, S43 bio 
Aenianes, 843 b 17 
Aeolus, 838 b 30, 843 b 6 
Aethaleia, 837 b 26, 839 b 20 
Aethiopes, 812 a 13, 812 b 31, 820 a 4 
Aetna, 833 a 17 
Aetoli, 847 b 3 
Agamemnonidae, 840 a 8 
Agathocles, 840 b 23 
Alcimenes, 838 a 15, 25 
Amisenus, 833 b 22 
Amneus, 973 b 7 
Amphipolis, S41 b 15 
Amphitryon, 834 b 26 
Anaxagoras, 815 a 15, 18, b 16, 

817 a 26 
Anaximander, 975 b 23 
Anaximenes, 975 b 23 
Apeliotes, 973 a 13 
Aphrodite, 83S a 24 
Apollo, 834 b 24, 838 a 24, 840 a 19 
Apollonia, 842 b 14, 973 a 23 
Apolloniatis, 833 a 8 
Apollonmm, S40 a 21 
Arabia, 830 b 5, 845 a 24 
Arabicus, 818 a 5, 819 b 21 
Arcadia, 831 b 14, 842 b 6 
Ardiaei, 844 b 9 
Arethusa, 847 a 3 
Argestes, 973 b 17 
Argos, 836 b 11, $44 b 23 



Aristaeus, 838 b 23 
Armenia, 831 a 4 
Artemis, 839 b 18, 847 b 1 
Asbamaeum, 845 b 34 
Ascania, 834 a 31 
Asia, 846 b 26 

Athena, 838 a 24, 840 a 31, 846 a 18 

Athenae. 846 a 6 

Athenaei, 843 b 1 

Atitania, 833 a 7 

Atlantini, 842 b 15 

Aulus, 836 a 5 

Autariatae, 844 b 11 

Babylon, 835 b 7 
Bactri, 833 b 14 
Bapyrus Mons 973 a 15 
Berecynthia, 973 a 24 
Berecynthius Mons, 847 a 5 
Bisaltae, 842 a 15 
Bithynia, 832 b 27 
Bitys, 846 a 23 
Boeotia, 842 b 3, S43 b 19 
Borras, 973 a 1 
Byzantium, 831 a 15 

Caecias, 973 a 8, b 1 
Callisthenes, 843 b 8 
Cantharolethrus, 842 a 6 
Caphereus, 973 a 22 
Cappadocia, 831 b 21, 835 b 1 
Carbas, 973 b 4 
Carchedon, 844 a 10 
Carchedonii, 837 a 2 
Caria, 844 a 35 
Cataporthmias, 973 a 25 
Caunus, 973 a 4 
Celti, 837 a 14 
Celtice, 837 a 7 
Celticoligyes, 837 a 7 
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Celticus, 834 a 6 

Ceos, 845 a 15 

Cephallenia, 831 a 19 

Ceras, 835 b 5 

Cerbes, 846 b 38 

Cercyraeiciis, 839 b 8 

Chalcedonii, 834 b 19 

Chalcidicns, S32 a 1, 842 a 5 

Chalybes, 832 a 23 

Chalybicns, S33 b 23 

Chios, 839 b 7 

Cilicia, 832 b 4 

Cios, 834 a 34 

Circaeus Mous, S35 b 33 

Circias, 973 b 20 

Cleonymus, 836 a 4 

Cnidus, 831 b 19 

Core, 836 b 21 

Corinthius, SOS a 31 

Coroneia, 842 b 3 

Oannon, 842 b 10 

Crastonia, 842 a 15 

Crathis, 846 b 34 

Creta, 835 b 2, 836 a 29, 973 a 21 

Croesus, 834 a 24 

Crotoniates, 840 a 17 

Curium, 845 a 10 

Cyaneae, 839 b 14, 840 a 1 

Cyclopes, 842 a 11 

Cyllene, 831 b 14 

Cymaea, 833 a 9 

Cyme, 838 a 5, 839 a 12 

Cyprus, 833 a 31, 845 a 10 

Cyrene, 832 a 31, 835 a 33, 973 a 22 

Cytbera, 843 b 27 



Daedalus, 836 a 27 
Darius, S34 a 3 
Dannia, 840 b 1 
Daunii, 840 b 6 
Deiope, 843 b 3 
Delphinm, 839 b 1 
Deraaratus, S47 b 7 
Demeter, £36 b 25, 843 b 1 
Democritus, 815 b 16, 975 b 2S 
Demonesns, 834 b IS 
Diomedeia Insula, 836 a 7 
Diomedes, S40 b 3 
Dionysius, 838 a 19 
Dionysus, 842 a 18 
Dorylaenm, 973 b 15 



Elaeaticus Sinus, 973 .i 10 



Electrides Insulae, S36 a 24 

Eleii, 834 a 21 

Elensis, 843 b 2 

Elis, 834 b 26, S42 a 25 

Emathiotae, 835 a 34 

Empedocles, 815 a 16, 20. b 16, 

S17 a 1, 11, 36, b 35, 975 b 1, 

976 b 23 
Enftti, 841 b 28 
Enna, 836 b 13 
Epeins, 840 a 29 
Epirus, 835 b 27 
Eridanns, 836 a 30 
Eros, 975 a 13 
Erythe, 843 b 31 
Ervtheia, 843 b 28 
Erython, 843 b 30 
Erythraea, 83S a 9 
Euboea, 846 b 36, 973 a 22, b 21 
Endoxus, 847 a 7 
Euphrates, 845 b 10 
Eunis, 973 b 2 



Gadeira, S44 a 24 

Gaius, S36 a 5 

Gargaria, 840 a 27 

Geloni, 832 b 7 

Germani, 846 b 30 

Gorgias, 979 sq. 

Gyranesiae Insulae, 837 a 30 



Hanno, S33 a 11 
Hecate, S47 a 6 
Helice, 830 b 11 
Hellas, 832 a 11 
Hellenes, 836 a 11 
Hellenicns, 838 b 13 
Hullespontia, 973 a 21 
Hera. s3S a 17, 24 
Heracleae S'.elae, 833 a 10 
Heracleia, 835 b 15, 840 a 12, a 19 
Heracles, 834 a 16, b 25, 637 
b 6 

Hercynii, S39 b 9 
Hermaea Aera, 844 a 7 
Hesiodus, 975 a 11, 976 b 16 
Hippus Acra, 844 a 8 
Hypate, 843 b 16 



lapygia, S3 5 ? a 27 
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Iapyx, 973 b 13 
lason, S39 b L7 
Iberes, 837 a 34 

Iberia, 833 b 15, 837 a 24, 844 a 4 
Icarus, 836 b 9 
Ichnussa, 838 b 20 
Idyreus, 973 a 7 
Ilissus, 834 a IS 

Illyrii, 832 a 5, 842 b 28, 844 b 9 
Indi, 834 a 1, S35 a 6, b 5 
Iones, 840 a 13 
Ismeniom, 843 b 21 
Issicus Sinus, 973 a 17 
Ister, 839 b 9, 15, 846 b 29 
Istriane, 839 a 34 
lstrus, 845 b 8 

Italia, 834 b 3, 835 h 33, S3S a 5, 
839 a 12, 840 a 27, 845 b 4, 973 b 
20 

Ityce, 844 a 6 

Lacedaemon, 832 a 18 

Laertiadae, 840 a 7 

Lampsacus, 842 b 8 

Lesbius, 839 b 7 

Lesbos, 973 a 8, b 21 

Leucadius, 808 a 31 

Leucani, 83R a 11 

Leucippus, 9S0 a 7 

Leuconotus, 973 b 10 

Leucosia, 839 a 33 

Libanus, 973 a 15 

Libya, 844 a 3, 846 a 38, 973 b 11 

Ligeia, 839 a 33 

Ligyes, 837 b 17 

Ligystice, 837 b 8 

Lipara, 832 b 29, 833 a 13 

Lips, 973 b 11 

Locrus, 847 b 7 

Lusi, 842 b 6 

Lycia, 842 b 25 

Ly cor m as, 847 a 1 

Lydia, 831 b 27, 833 a 20, 834 a 23 

Lyrnnatieis, 973 a 8 

Macalla, 840 a 17 

Macedonia, 833 a 28, b IS, S35 a 34 

Macedonicus, 842 b 15 

Maeander, 846 b 26 

Maedi, 841 a 27 

Maedice, 830 a 6 

Magydum, 973 a 6 

Mallus. 973 a 1 



Maloeis, 973 a 12 
Marseus, 973 a 19 
Massaliotae, 837 a 28, 837 b 8 
Medea, 839 b 18 
Media, 832 a 26, 833 a 1 
Megale Polis, 842 b 26 
Melancraira, S38 a 9 
Melanes Montes, 846 a 26 
Melissus, 977 b 23, 979 b 21 
Melos, 831 b 20, £33 b 3 
Mentores, 839 b 2 
Mentoria, 839 a 34 
Meses, 973 a 4 
Mesopotamia, 845 b 8 
Metapontum, 840 a 28 
Minos, 836 a 2S 
Mitylenaei, 973 a 11 
Mossyuoeci, 835 a 9 
Musaeus, 843 b 4 
Mysia, 845 a 17, 973 a 10 



Naxos, 844 b 32 
Neleus, 846 b 38 
Nilus, 846 b 22 
Notus, 973 b 7 



Onareus, 837 b 32 
Olbia, 973 a 5 
Olympia, 834 a 17 
Olympias, 973 b 21 
Olyntbus, S42 a 5 
Orchomenii, 838 b 3 
Orthonotus, 973 b 6 
Orthosia, 847 b 1 
Othrys, 846 b 10 
Oxus, 633 b 14 



Paeones, 846 b 30 

Paeonia, S30 a 5, 833 b 6, 842 b 83 

Tagreus, 937 a 1 

Pagrica, 937 a 1 

Palestine, 821 a 34 

Palici, 834 b 8 

Pamphylia, 833 a 6, 973 a 6 

Pandosia, 83S a 33 

Pangaeus, 973 b 17 

Pantheium, 834 a 13 

Paplilagonia, 835 b 23 

Parius, 844 a 15 

Parmenides, 976 a 7, 978 b 9 

Pai thenope, 839 a 33 

Pedasia, S44 a 35 
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Pelasgi, 836 b 10 
Peloponnesus, 842 b 20 
Pelorias, 840 b 25 
Pergamum, 834 a 23 
Perrhaebi, 843 b 14 
Persae, 832 a 23. 838 a 24 
Persiphassa, 843 b 27 
Persis, 821 a 34, 833 a 1 
Peucetini, 840 b IS 
Pharangites. 973 b 15 
Phaselis, 973 a 8 
Pbasis, 846 a 28 
•Pheidias, 846 a 17 
Pheneus, 834 b 24 
Philippi, £33 a 28 
Philoctetes, 840 a 10 
Phoenice, 973 a 13, b 5 
Phoenices, 843 b 9, 844 a 10 
Phrygia, 834 b 30, 973 a 24, b 15 
Pieria, 833 b 18 
Pithecusae, 833 a 14 
Planctae, 839 b 20 
Plato, 815 a 21 
Pinto, 836 b 21 
Polycritns, 840 b 32 
Pontos, 831 b 23, 835 a 15, S35 b 15, 

839 b 10, 14, 841 a 28 
Poplonium, 837 b 32 
Poseidonetun, 973 a 16 
Poseidonia, S39 a 30 
Potameus, 973 a 13 
Proconnesus, 973 a 20 
Psittacene, 833 a 2 
Pyriphlegethon, 839 a 23 
Pyrrhaei, 973 b 22 
Pytnia, 832 a 21 
Pythopolis, 834 a 34 



Rheginm, 835 b 15 
Rhenus, 846 b 29 
Rhodii, 840 a 23 
Rhodos, 973 a 4 
Rhosus, 978 a 17 
Roma (7), 821 b 7 



Sardo, 838 b 12 
Scamander, 846 a 34 
Scirron, 973 b 19 
Scopeleus, 973 b 3 
Scotussae, 841 b 9 
Scylletinus, 973 b 14 
Scythae, 805 a 27, 832 b 7 



Scythicus, 845 a 1 

Seirenusae Insulae, 839 a 26 

Seriphus, S35 b 3 

Sibylla, 838 a 6 

Siceliotae, 840 b 23 

Sicilia, 833 a 21, 834 b 3, S36 a 28, 

840 a 2, b 25, 845 b 4, 973 a 25, 
b20 

Sicyon, 834 b 23 
Sigenm, 840 a 15 
Sinope, 973 a 24 
Sinti, 841 a 27 
Sipylus, 846 b 3 
S partialis, 836 a 5 
Strymon, 973 b 18 
Strymonia, 973 b 18 
Susa, 832 a 26, 83S a 23 
Sybaris, 838 a 26, 840 a 23, 846 b 
33 

Sybarites, S3S a 15, S40 a 15 
Symplegades, S39 b 29 
Syracuse, 834 b 5, 847 a 3 
Syria, S31 a 22, 843 b 9, 845 a 28, 

973 b 2 
Syriae Portae, 973 a 18 

Tarantini, 836 a 6, 8-10 a 12 

Taras, 832 b 21, 840 a 6, 973 b 14 

Tartessus, 844 a 17 

Taulantii, 832 a 5 

Taurus, 973 a 18 

Taygetus, S46 b 7 

Tenos, 832 b 26, 845 b 21 

Teos, 973 a 20 

Thashis, 839 b 7 

Thebae, 843 b 21 

Thebanas, 973 a 9 

The be, 973 a 9 

Themis, 838 a 24 

Theodorus, 833 b 15 

Thespiades, S3S b 16 

Thessalia, 832 a 14, 841 b 9, S42 b 10, 

845 b 16, S46 b 10 
Thrace, 831 b 29, 832 b 28, 833 a 24 ; 

841 a 28, b 15, 973 b 17 
Thracias, P73 b 17 
Thrax, S05 a 27, S42 a 11 
Thuria Urbs, 846 b 33 
Tigris, S46 a 31 
Timaeus, 847 b 7 
TIepolemus, 840 a 24 
Tmolus, 847 a S 
Trapezua. 831 b 23 
Tripolis, 973 a 13 
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Triptolemus, S43 b 4 
Troades, S40 b 8 
Tyana, 845 b 33 
Tydeidae, 840 a 7 
Tyrrhenia, 837 b 26 
Tyrrhia, 833 a 31 

Umbrici, £36 a 19 
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Uranius Hons, S41 a 10 

Xenophanes, 833 a 16, 976 a 32 

Zeno, 968 a 19, 969 b 17, 976 a 

979 b 25 
Zephyrus, 973 b 12 
Zeus, £36 b 29, S3S a 24 
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Acorn, 820 b 10 

Adder, 831 a 27, 844 b 32, 845 b 19, 

846 b (18-21) 
Air, colour of, 791 a 2; Democritus's 

theory of, 975 b 2S ; element, 823 

b 5 ; medium, 794 a 1 ; unlimited, 

976 a 32 

All, God as, 979 a 6 ; limited, 976 a 7 
Almond, 820 b 1, 821 a S4, 839 b 19 
Alum, 842 b 22 
Amber, 836 b 4 

Angles, exterior of parallelogram, 
856 b 24 ; of circles, S51 b 24 ; of 
limbs, 857 b 21 ; of squares, 970 a 
12 ; of triangles, 851 a 14 

Animals, colours of, 797 a 33 ; 
embryo of, 817 a 31 ; food of, 816 
b 12 ; hibernation of, SIS b 25 ; in 
snow, 825 a 3 ; plants and, 815 a 
19, 816 a 2 ; respiration of, 816 b 
27 *, sex in, 816 a 18, 817 b 2 ; sleep 
in, 816 b 33 

Annuals, 818 b 10, 819 b 13 

Antlers, S18 b 24 

Anvil, S02 b 42 

Apotome, 96S b 19 

Apple, 796 b 13, S19 b 22, S20 b 37 

Arc, 849 b 1, 7, 16, 855 b 13 

Arrows, poisoned. 837 a 12, £45 a 1 

Articulation, 801 b 3, 804 b 31 

Ashes, 791 a 5 

Asp, 845 a 11 

Aspiration, 804 b 8 

Ass, SOS b 35, Sll a 26, b 7, S31 
a22 

Balance, 849 h 24, S53 a 2 
Blindness, S47 a 2 
Bushes, 819 a 19 

Catarrh, 801 a 16 
Catkins, 818 u 15 



Cave, 838 a 6, S34 b 31, 836 b 13, 

838 b 5 

Celtic tin, 834 a 7 

Centaury, 820 a 36 

Chameleon, 832 b 14 

Chaos, 975 a 12 

Characteristics — 

bad temper, 812 a 26 
bravery, 807 a 31 
charitableness, SOS a 33 
cowardice, 807 b 4, 812 a 12 
drunkenness, 811 b 14 
gentleness, 805 a 24 
gluttony, SOS b 2, 810 b 17 
good memory, SOS b 9 
high spirits, SOS a 2 
insensibility, 807 b 19 
laziness, 811 b 5 etc 
low spirits, SOS a 7 
male and female, 809 b 5 etc. 
mock modesty, 80S a 27 
quarrelsomeness, 811 a 27 
sensuality, SOS b 4 
shamelessness, 807 b 28 
small-mindedness, 80S a 29 
somnolence, 80S b 6, 811 b 6 
strength, 810 a 35 etc. 
stupidity, SOS b 2. Sll b 29 
weakness, S 10 a 35 etc. 

Charcoal, S33 a 25, 971 b 26 

Charisia, S46 b 7 

Cherries, S20 b 13 

Circles, concentric, S55 a 28 ; In 
water, S58 b 6 ; large and small, 
S58 b 9 ; movement of, 851 b 37, 
S55 a 35 ; properties of, 847 b 17, 
S43a4 

Circumference, S51 b 17 

Claws, 797 b 19 

Climate, 80o b 16 

Clouds, 791 a 25, 793 b 9 

Cock, 800 b 25 
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Colour, elements of, 791 a 1 ; mix- 
ture of, 791 a 11 ; of animals and 
men, 797 a 33, S09 b 35 ; of chame- 
leon, 832 b 14 ; of flowers, 820 b 
17, 823 b 2, 34 ; perception of, 9S0 
b 1 ; variation of, 793 a 1 

Commensurate lines, 968 b 6, 969 b 6 

Complexion, 806 a 29, b 3, 807 b 2 

Concave and Convex, 847 b 25, 84Sa 2 

Copper, 793 a 19, 794 b 9, 833 a 30, 
S34 a 1, b 25, 835 a 9, 836 a 26, 
S37 b 26 

Counting, 968 b 2, 969 b 3 

Ciane, S00 a 26 

Crocodile, 831 a 12 

Cuckoo, 830 b 11 

Cucumber, 820 a 33 

Darkness, 791 a 12 
Dates, 721 a 22, 795 b 26 
Deer, 79S a 26, 805 b 18 
Density, 822 b 11, 975 b 26 
Dentist, 854 a 16 
Dittany, 830 b 21 
Division, S18 a 22 
Dropsy, 846 a 3 
Dyes, 794 a 16 

Earth, as an element, 822 a 12, 975 a 

12, 975 b 5, 976 a 18 
Ebony, 828 b 23 

Elements, 968 a 15, 975 b 5, 12, 28 
Epilepsy, 831 b 25, S35 a 29 
Eternal, 974 a 2, 975 a 35, 3«, 976 a 
21, 977 a 23 

Fennel, S03 a 41 

Finite, 968 a 6, 969 a 16 

Firp, S09 a 3, 822 a 14, 82C a 5, 832 b 

26, 833 a 1, 842 a 18, 96S a 16, 975 b 

12, 976 b 1 
Fish, 835 a 20, b 5 
Flavours, 796 b 21 
Flowers, 794 a 17, b 13, 818 a 15, 

820 b 17, 30 
Friction, 852 a 8 
Frogs, 800 a 26, 835 a 33, b 13 
Fruit, 794 a 19, 818 b 13, 819 a 9, 

S20 b 17, 822 a 7, 826 a 13, 828 b 

14, 829 a 36 
Fulcrum, 850 a 35 
Fungi, 819 a 31 

Garden plants, 819 b 2S, 36 

514 



Glass, 794 a 5, 823 a 18 

God, 977 a 15; eternal, 977a 23, 977 b 
8, 19, 979 a 3, 7 ; one, 977 a 24, b 2, 
978 b 7 ; spherical, 977 b 1 , 978 b 7 ; 
supremacy of, 977 a 24, 27 

Gold, 793 a IS, 833 b 6, 18 

Goose, 800 b 23 

Grafting, 820 b 34 

Gudgeon, 835 b 14 

Gum, 818 a 5, 836 b 5 

Hair, 794 a 23, 818 b 14 
Hare, 798 a 25, 805 b 26 
Harmony, 801 b 20 
Hawk, 813 a 20 

Hearing, 801 a 21, 801 b 25, 977 a 36, 

980 a 13, b 5 
Heat, for ripening, 795 a 24, b 8, 

793 b 15 
Hedgehog, 831 a 15, 835 a 26 
Herbs, 819 b 18, S21 b 28, 828 b 15 
Hibernation, 818 b 25, 825 a 15, 

845 a 14 
Honey, 812 a 19, 831 b 18 
Horns, 801 b 9, 802 a 17 
Horse, 797 a 34, 805 a 16, 810 b 33, 

830 a 10 
Hunting, 810 b 5, 845 a 17 
Hyaena, 845 a 24 

Idea, 968 a 10 ; of a line, 968 a 9, 

969 a 17 
Impact, S00 a 1, 21, 33 
Inclination, of a circle, 851 b 28 ; of 

weights, 852 a 28 
Indivisible lines, 969 a 18 
Infinity, 968, 969, 970 
Intelligence, 813 b 9, 815 b 17, 816 a 6 
Iris, 796 b 26 
Iron, 837 b 26, 793 a 19 
Irrational, 968 b 18 

Jackdaws, 841 b 2S 

Joints, of plants, 820 a 19 ; nature 

of, 972 b 26 
Juice, 820 a 29, 821 b 40, 827 a 13 

Lakes, 834 a 31, 836 a 30, 840 b 32 
Lava, 833 a 17, 846 a 9 
Lead, 834 a S 

Leaves, 794 a 19, 797 a 15, S18 a 15, 

818 b 27, S19 a 9, 820 a 15 
Length, 969 a 25 
Leprosy, 797 b 15 
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Lever, 848 a 14, 850 a 37, b 11, 
81, 851 a 40, 853 a 89, b24, 
S54 a 22 

Lichen, 791 b 26, 792 a 1 

Limit, 975 b 37, 978 a IS 

Line, 963 a 19, 969 b 31. 970 b 18, 
971 a 16, 972 a 24 

Lion, 805 b 18, 807 a 18, 812 b 6 

Lizard, 831 b 6, 835 a 2f» 

Locusts, 840 a 23, 847 b 4 

Lungs, 800 a 21, b 19 

Lye, 791 a 8 

Magnitude, 968 b 23 

Male, 806 b 32, 809 a 30, 817 a 7 

Many, 974 b 2, 975 b 12, 977 b 11, 

979 a 4 
Mathematics, 847 a 27 
Mean, 847 b 28 
Medicinal plants, 821 b 34 
Memory, 808 a 37 
Mice, 832 a 22 
Milk, 842 b 30 
Mines, 832 b 28 
Mint, 821 a 30 
Missiles, S52 a 39 

Moisture, 794 a 26, 797 b 1, 801 a 10 

Moles, 842 b 3, 847 b 4 

Monaepns, 830 a 7 

Moon, 831 b 16, 834 b 4 

Motion, 806 a 28, 816 a 26, 847 b 20, 
851 b 35, 852 b 4, 853 b 18, 855 b 34, 
858 a 17, 31, 96S a 19, 25, 976 b 13, 
977 b 15 

Mushrooms, 819 a 31 

Nightingale, 800 a 26 
Nightshade, 821 a 33 
Not-Being, 979 a 35 
Number, 969 a 15, 978 b 35 
Nutcrackers, 854 a 32 

Oboe, 800 b 24, 803 a 18 
Obtuse angle, 855 a 11 
Oil, 796 a 27, 821 b 33, S37 a 33 
Olive, 818 a 32, 820 a 32, 834 a 12, 
834 a 17 

One, 974 a 12, 977 a 24, 979 a 16 

Pain, 808 b 37, 835 a 17. 974 a 19 
Panther, 809 b 36, 831 a 4 
Parallelocrram, 848 b 10, 20, 854 b 16, 

2S, 856 b 21, 24 
Parasites, 826 b 32 



Partridge, 798 a 27 

Peacock, 799 a 11 

Pear, 797 a 27, 819 b 22, 845 a 15 

Perennials, 818 b 10 

Perpendicular, 849 a 1, 855 b 11, 

970 a 10 
Petrefaet on, 831 a 23 
Physiognomies data, 805 a 81 ; 

possibility of such a science, 805 
al-_5; method 805 a 20 ; selection 
of data. SU5 b 11 

Pine, 818 b 36 

Pitch, 791 b 23 

Pith, 819 a 33 

Plane, 968 b 14, 970 b 32 
.Plants, annual, 818 b 10; colour of, 
819 a 2 ; desire in, 815 a 22 ; divi- 
sion of, 819 a 42 ; elements of, 822a 
12 ; ere in, 822 a 14 ; garden, 819 b 
28; intelligence in, 815 b 17; 
medicinal, 821 b 34 ; perennial, 818 
b 10 ; respiration, 816 b 26 ; sex 
in, 815 a 20; soul in, 815 a 14; 
wild, 819 b 29 

Plumage, 792 a 24 

Point, 848 a 16, 854 b 16, 968 a 19, 

971 b 15 
Pomegranate, 820 a 31 
Poplar, 835 b 2 
Poppy, 796 a 26 
Pulley, 851 b 19 

Radios, 849 b 24, 850 b 4, 852 a 17 

Raven, 799 b 1, 810 a 36 

Rectangle, 849 a 26, 970 a 6 

Reed (of wind instrument). 801 a 33 

Refiection. 791 a 15, 792 b 18 

Rest, 847 b 20, 848 a 3, 978 b 29 

Rhombus, 854 b 15 

Right angle, 857 b 25, 970 b 4 

Rock plants, 826 a 20 

Roots, 794 a 18, SIS a 15, 849 b 37 

Rowing, 850 b 10 

Rudder, 850 b 31 

Saffron, 840 b 25 

Salt, 822 a 39, 844 b 19 

Sand, 823 b 14, S31 b 30 

Scent, 790 a 20, 834 a 5, 836 b 18, 

841 a 13 
Scorpions, 832 a 26, 844 b 23 
Sea, 791 a 22, 823 b 17, 824 a 4, 835 b 

31 

Seaweed, 844 a 27 
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Seeds, 817 a 27, S21 b 33 
Sensation, 793 b 29, 801 b SO, 802 

a 10, 811 a 6, 816 a 12, 968 a 18, 

974 b 6 

Serpents, 832 a 14, 835 a 28, 845 a 10, 

b 8, 84G b 10 
Shadow, 791 a 20, 793 a 1 
Sheep, 797 a 34, SOrt b 8, 846 b 36 
Sight, 977 a 36, 9S0 b 15 
Skin, 797 a 34, 806 a 30 
Sleep, 816 b 33 

Solid, 968 a 13, 970 b 32, 972 b 9 
Soul, 805 a 6, 815 a 31, H17 U 24 
Sounds, 800 a 1, 14, 801 b 9, 28, 802 

a 27, 802 b 12, 803 b 23, 31, 40, 804 

a 28, 33, 9S0 b 1 
Square, 96S a 12, 970 a 4, 12, 970 

b 21 

Stags, 830 b 23, 832 b 10, 835 b 28 
Stalactites, 834 b 31 
Stammering, 804 b 26 
Stomach, 810 a 5, b 17, 23 
Stork, 832 a 14 
Stucco, 701 b 27 
Sulphur, 826 a 2, 842 b 22 
Sun, 791 a 4, 792 a 10, 816 a 23, 827 
a 20 

Sunrise, 792 a 18 
Swallow, 798 a 27 
Swine, 811 a 24, 812 b 28 

Tamarisk, 820 a 8 
Tangent, 849 a 17, 971 b 16 
Terebinth, 820 b 41 
Thought, 968 a 17, 25, 968 b 1, 969 
a 33 

Thunder, S03 a 3 
Time, 969 a 29, 971 a 16 
Tongue, 801 b 8, 804 b 28 



Tortoise, 831 a 27 
Touch, 803 b 14 

Triangle, equilateral, 970 a 9 ; simi- 
lar, 851 a 24, 970 a 8 
Twigs, 818 a 12, 819 a 39 

Unit, 968 a 2, 17, 96S b S, 16 
Unlimited, 974 a 9, 975 a 29, b 16, 
976 a 16, b 9, 977 b 3, 978 a 10, 26 

Veins, 804 b 27, 812 a 29 

Vertical, 849 a 1, s52 a 27 

Vino, 818 b 87, 846 a 38 

Voice, 800 a 17, 801 a 9, 10, 12 f 802 

a 4, 804 a 37, b 11, 806 a 31, b 27, 

807 a 13, 813 a 31, b 2 
Vulture, 835 a 2 

Walnuts, 820 b 12 
Wasps, 844 b 32 

Water, 791 a 2, 793 b 30, 822 a 13, 
824 b 12, 844 b 9, 858 b 5, 975 b 23 
Wedge, 853 a 19, b 22 
Wells, 834 b 1, 857 a 34 
Wheat, 819 b 14, 836 b 21 
Wheels, 851 b 18 
White, 791 a 3, 792 a 8, 793 a 8 
Wild boar, 806 b 9 
Windlass, 852 b 12 
Windpipe, 800 a 20, b 20 
Wine, 794 a 22, 833 a 6 
Wolf, 811 a 17 

Wood, 802 a 32, 818 a 7, 820 b 27, 

852 b 22, 853 b 14 
Woodpecker, 831 b 5 
Worms, 825 a 4 

Yellow, 791 a 4, 795 a 5, 797 b 7, 
809 b 25, 812 b 3, 846 b 86 



Printed in Great Britain by R. & R. Clark, Limited, Edinburgh 



(307) 



THE LOEB CLASSICAL 
LIBRARY 



VOLUMES ALREADY PUBLISHED 



LATIN" AUTHORS 



Ammianus Marcellinus. J. C. Rolfe. 3 Vols. (Srd Imp. 
revised.) 

Apuleius : The Golden Ass (Metamorphoses). W. Adling- 
ton (1566). Revised by S. Gaselee. (7 th Imp,) 

St. Augustine : City of God. 7 Vols. Vol. I. G. E. 
McCracken. 

St. Augustine, Confessions of. W. Watts (1631). 2 Vols. 

(Vol. I 1th Imp., Vol. II 6th Imp.) 
St. Augustine : Select Letters. J.H.Baxter. (2nd Imp.) 
Ausonius. H. G. Evelyn White. 2 Vols. {2nd Imp.) 
Bede. J. E. King. 2 Vols. (2nd Imp.) 
Boethtus : Tracts and De Consolatione Philosophiae. 

Rev. H. F. Stewart and E. K. Rand. (6th Imp.) 
Caesar : Alexandrian, African and Spanish Wars. A. G. 

Way. 

Caesar : Civil Wars. A. G. Peskett (6th Imp.) 
Caesar : Gallic War. H. J. Edwards. (Wth Imp.) 
Cato and Varro : De Re Rustica. H. B. Ash and W. D. 

Hooper. (Srd Imp.) 
Catullus. F. W. Cornish ; Tibullus. J. B. Postgate ; and 

Pervigilium Veneris. J. W. Mackail. (ISth Imp.) 
Celsus : De Medicina. W. G. Spencer. 3 Vols. (Vol. I 

Srd Imp. revised. Vols. II and III -2nd Imp.) 
Cicero : Brutus and Orator. G. L. Hendrickson and 

H. M. Hubbell. (Srd Imp.) 
Cicero : De Fato ; Paradoxa Stoicorum : De Parti- 

tione Oratoria. H. Rackham. (With De Oratore, Vol. 

II.) (2nd Imp.) 



1 



THE LOEB CLASSICAL LIBRARY 



Cicero : De Finibus. H. Rackham. {Uh Imp. revised,) 
Cicero : De Inventions, etc. H. M. Hubbell. 
Cicero : De Natura Deorum and Academica. H. Rack- 
ham. {3rd Imp,) 
Cicero : De Officiis. Walter Miller. {1th Imp.) 
Cicero : De Oratore. E. W. Sutton and H. Rackham. 

2 Vols. {2nd Imp.) 

Cicero : De Republica, De Legibus, Somnium Scipionis. 

Clinton W. Keyes. {Uh Imp.) 
Cicero : De Senectute, De Amicitia, De Divinatione. 

W. A. Falconer. {6th Imp.) 
Cicero : In Catilinam, Pro Murena, Pro Sulla, Pro 

Flacco. Louis E. Lord. {3rd Imp. revised.) 
Cicero : Letters to Atticus. E. O. Winstedt. 3 Vols. 

(Vol. I 1th Imp., Vols. II and III Uh Imp.) 
Cicero : Letters to his Friends. W. Glynn Williams. 

3 Vols. (Vols. I and II Uh Imp., Vol. Ill 2nd Imp. 
revised and enlarged.) 

Cicero : Philippics. W. C. A. Ker. {Uh Imp.) 

Cicero : Pro Arciiia, Post Reditum, De Domo, De Ha- 

ruspicum Responsis, Pro Plancio. N. H. Watts. {3rd 

Imp.) 

Cicero : Pro Caecina, Pro Lege Manilia, Pro Cluentio, 
Pro Rabirio. H. Grose Hodge. {3rd Imp.) 

Cicero : Pro Caelio, De Provinciis Consuxaribus, Pro 
Balbo. R. Gardner. 

Cicero : Pro Milone, In Pisonem, Pro Scauro, Pro 
Fonteio, Pro Rabirio Postumo, Pro Marcello, Pro 
Ligario, Pro Rege Deiotaro. N. H. Watts. {3rd 
Imp.) 

Cicero : Pro Quinctio, Pro Roscio A merino, Pro Roscio 

Comoedo, Contra Rullum. J. H. Freese. {3rd Imp.) 
Cicero : Pro Sestio, In Vatinium. R. Gardner. 
[Cicero] : Rhetorica ad Herennium. H. Caplan. 
Cicero : Tusculan Disputations. J. E. King. {Uh Imp.) 
Cicero : Verrine Orations. L. H. G. Greenwood. 2 Vols. 

(Vol. I 3rd Imp., Vol. II 2nd Imp.) 
Claudian. M. Platnauer. 2 Vols. {2nd Imp.) 
Columella : De Re R.ustica ; De Abboribus. H. B. Ash, 

E. S. Forster, E. Heffner. 3 Vols. (Vol. I 2nd Imp.) 
Curtius, Q. : History of Alexander. J. C. Rolfe. 2 Vols. 

{2nd Imp.) 



2 



THE LOEB CLASSICAL LIBRARY 



Florus. E. S. Forster ; and Cornelius Nepos. J. C. Rolfe. 
(2nd Imp,) 

Frontinus : Stratagems and Aqueducts. C. E. Bennett 

and M. B. McElwain. (2nd Imp.) 
Fronto: Correspondence. C.R.Haines. 2 Vols. (3rd Imp.) 
Gellius. J. C. Rolfe. 3 Vols. (Vol. I 3rd Imp., Vols II 

and III 2nd Imp.) 
Horace : Odes and Epodes. C. E. Bennett. (14th Imp. 

revised.) 

Horace : Satires, Epistles, Ars Poetica. H. R. Fairclough. 

(Oth Imp. revised.) 
Jerosie : Select Letters. F. A. Wright. (2nd Imp.) 
Juvenal and Persius. G. G. Ramsav. (Sth Imp.) 
Lrvr. B. O. Foster, F. G. Moore, Evan T. Sage, A. C. 

Schlesinger and R. M. Geer (General Index). 14 Vols. 

Vols. I-XIIL (Vol. I 5th Imp., Vol. V 4th Imp., Vols. 

II-IV, VI, VII, IX-XII 3rd Imp., Vol. VIII 2nd Imp. 

revised.) 
Lucan. J. D. Duff. (Uh Imp.) 
Lucretius. W. H. D. Rouse. (7th Imp. revised.) 
Martial. W. C. A. Ker. 2 Vols. (Vol. I oth Imp., Vol II 

4th Imp. revised.) 
Minor Latin Poets : from Publilius Svrus to Rutilius 

Namatianus, including Grattius, Calpurxius Siculus, 

NEsresiANus, Avianus, with " Aetna/' " Phoenix *' and 

other poems. J. Wight Duff and Arnold M. Duff. (3rd 

Imp.) 

Ovid : The Art of Love and other Poems. J. H. Mozlev. 
(4th Imp.) 

Ovid : Fasti. Sir James G. Frazer. (2nd Imp.) 
Ovid : Heroides and Amores. Grant Showerman. (7th 
Imp.) 

Ovid: Metamorphoses. F.J.Miller. 2 Vols. (Vol. I 11th 

Imp., Vol. II \Oth Imp.) 
Ovid : Tristia and Ex Ponto. A. L. Wheeler. (3rd Imp.) 
Petronius. M. Heseltine : Seneca : Apocolocyntosis. 

W. H. D. Rouse. (9th Imp. revised.) 
Plautus. Paul Nixon. 5 Vols. (Vol. I 6th Imp., Vol. II 

oth Imp., Vol. Ill 4th Imp., Vols. IV and V 2nd Imp.) 
Pliny : Letters. Melmoth's translation revised bv 

W. M. L. Hutchinson. 2 Vols. (Vol. I 7th Imp., Vol. II 

6th Imp. revised.) 



3 



THE LOEB CLASSICAL LIBRARY 



Pliny : Natural Histoby. 10 Vols. Vols. I-V and IX. 
H. Rackham. Vols. VI and VII. W. H. S. Jones. 
(Vols. I-III 3rd Imp., Vol. IV 2nd Imp.) 

Propertius. H. E. Butler. (7 th Imp.) 

Prudentius. H. J. Thomson. 2 Vols. 

Quintilian. H. E. Butler. 4 Vols. (Vols. I and IV Uh 
Imp., Vols. II and III 3rd Imp.) 

Remains of Old Latin. E. H. Warmington. 4 Vols. 
Vol. I (Ennius and Caecilius). Vol. II (Livius, Naevius, 
Pacuvius, Accius). Vol. Ill (Lncilius, Laws of the XI 1 
Tables). Vol. IV (Archaic Inscriptions). (2nd Imp.) 

Sallust. J. C. Rolfe. (4>th Imp. revised.) 

SCRIPTORES HlSTORIAE AUGUSTAE. D. MaglC. 3 Vols. 

(Vol. I 3rd Imp., Vols. II and III 2nd Imp. revised.) 
Seneca : Apocolocyntosis. Cf. Petronius. 
Seneca : Epistulae Morales. R. M. Gummere. 3 Vols. 

(Vol. I 4>th Imp., Vols. II and III 3rd Imp. revised.) 
Seneca : Moral Essays. J. W. Basore. 3 Vols. (Vol. II 

3rd Imp. revised, Vols. I and III 2nd Imp. revised.) 
Seneca : Tragedies. F. J. Miller. 2 Vols. (Vol. I Uh 

Imp., Vol. II 3rd Imp. revised.) 
Sidonius : Poems and Letters. W. B. Anderson. 2 Vols. 

(Vol. I 2nd Imp.) 
Silius Italicus. J. D. Duff. 2 Vols. (Vol. I 2nd Imp., 

Vol. II 3rd Imp.) 
Statius. J. H. Mozlev. 2 Vols. (2nd Imp.) 
Suetonius. J. C. Rolfe. 2 Vols. (Vol. I 7th Imp., Vol. II 

6th hnp.) 

Tacitus : Dialogus. Sir Wm. Peterson ; and Agricola 
and Germania. Maurice Hutton. (7th Imp.) 

Tacitus : Histories and Annals. C. H. Moore and J. 
Jackson. 4 Vols. (Vols. I and II 4-th Imp., Vols. Ill and 
IV 3rd hnp.) 

Terence. John Sargeaunt. 2 Vols. (Vol. I 8th Imp., Vol. 
II 7th Imp.) 

Tertullian : Apologia and De Spectaculis. T. R. Glover; 

Minucius Felix. G. H. Rendall. (2nd hnp.) 
Valerius Flaccus. J. H. Mozlev. (3rd Imp. revised.) 
Varro : De Lingua Latina. R. G. Kent. 2 Vols. (3rd 

Imp. revised.) 

Velleius Paterculus and Res Gestae Divi Augusti. 
F. W. Shipley. (2nd Imp.) 



4 



THE LOEB CLASSICAL LIBRARY 



Virgil. H. R. Fairclough. 2 Vols. (Vol. I \9th Imp., Vol. 

II \4th Imp. revised.) 
Vitruyius : De Architectura. F. Granger. 2 Vols. (Vol. I 

3rd Imp., Vol. II 2nd Imp.) 



GREEK AUTHORS 



Achilles Tatius. S. Gaselee. (2nd Imp.) 

Aeliax : Ox the Nature of Animals. A. F. Scholfield. 

3 Vols. Vols. I and II. 
Aeneas Tacticus, Asclepiodotus axd Oxasaxder. The 

Illinois Greek Club. (2nd Imp.) 
Aeschtxes. C. D. Adams. (3rd Imp.) 

Aeschylus. H. Weir Smyth. 2 Vols. (Vol. I 7th Imp., 

Vol. II 6th Imp. revised and enlarged.) 
Alciphrox, Aeliax and Philostratus : Letter?. A. R. 

Benner and F. H. Fobes. 
Apollodorus. Sir James G. Frazer. 2 Vols. (3rd Imp.) 
Apolloxius Rhodtus. R. C. Seaton. (5th Imp.) 
The Apostolic Fathers. Kirsopp Lake. 2 Vols. (Vol. I 

8th Imp., Vol. II 6th Imp.) 
Appiax's Roman History. Horace White. 4 Vols. (Vol, I 

4th Imp., Vols. II-IV 3rd Imp.) 
Aratus. Cf. Calllmachus. 

Aristophaxes. Benjamin Bickley Rogers. 3 Vols. (5th 
Imp.) Verse trans. 

Aristotle : Art of Rhetoric. J. H. Freese. (3rd Imp.) 

Aristotle : Athenian Constitution, Eudemiax Ethics, 
Virtues and Vices. H. Rackham. (3rd Imp.) 

Aristotle: Generation of Animals. A. L. Peck. (2nd Imp.) 

Aristotle: Metaphysics. H. Tredennick. 2 Vols. (4th Imp.) 

Aristotle : Meteorologica. H. D. P. Lee. 

Aristotle : Minor Works. W. S. Hett " On Colours," 
*' On Things Heard/* " Physiognomies," " On Plants," 
" On Marvellous Things Heard." " Mechanical Problems," 
" On Indivisible Lines." " Situations and Names of 
Winds," " On Melissus, Xenophanes, and Gorgias.' (2nd 
Imp.) 

Aristotle: Nicomacheax Ethics. H. Rackham. (6th Imp. 
revised.) 



THE LOEB CLASSICAL LIBRARY 



Aristotle: Oeconomica and Magna Mobalia. G. C. 
Armstrong. (With Metaphysics, Vol. II.) (Uk Imp.) 

Aristotle : On the Heavens. W. K. C. Guthrie. (3rd Imp.) 

Aristotle : Ox the Soul, Parva Natubalia, On Breath. 
W. S. Hett. (2nd Imp. revised.) 

Aristotle : Organon — The Categories. On Interpreta- 
tion. H. P. Cooke ; Prior Analytics. H. Tredennick. 
(3rd Imp.) 

Aristotle : Organon — Posterior Analytics. H. Treden- 
nick ; Topics. E. S. Forster. 

Aristotle : Organon — Sophistical Refutations. Coming- 
to-be and Passing-away. E. S. Forster. On the Cosmos. 
D. J. Furley. 

Aristotle : Parts of Animals. A. L. Peck ; Motion and 
Progression of Animals. E. S. Forster. (3rd Imp.) 

Aristotle : Physics. Rev. P. Wicksteed and F. M. Corn- 
ford. 2 Vols. (Vol. I 2nd Imp., Vol. II 3rd Imp.) 

Aristotle : Poetics and Longinus. W. Hamilton Fyfe ; De- 
metrius on Style. W. Pihys Roberts. (5th Imp. revised,) 

Aristotle : Politics. H. Rackham. (4 th Imp.) 

Aristotle : Problems. W. S. Hett. 2 Vols. (2nd Imp. re- 
vised.) 

Aristotle : Rhetorica ad Alexandrum. H. Rackham. 

(With Problems, Vol. II.) 
A RitlAx : History of Alexander and Indica. Rev. E. 

Iliffe Robson. 2 Vols. (3rd Imp.) 
Atiienaeus : Deipnosopiiistae. C. B. Gulick. 7 Vols. 

(Vols. I-IV, VI and VII 2nd Imp., Vol. V 3rd Imp.) 
St. Basil : Letters. R. J. Deferrari. 4 Vols. (2nd Imp.) 
Callimaciius : Fragments. C. A. Trypanis. 
Callimachus : Hymns and Epigrams, and Lycophron. 

A. W. Mair ; Aratus. G. R. Mair. (2nd Imp.) 
Clement of Alexandria. Rev. G. W. Butterworth. (3rd 

Imp. ) 

COLLUTHUS. Cf. OPPIAN. 

Dapiinis and Chloe. Cf. Longus. 

Demosthenes I : Olynthiacs, Philippics and Minor 
Orations : I-XVII and XX. J. H. Vince. (2nd Imp.) 

Demosthenes II : De Corona and De Falsa Legatione. 
C. A. Vince and J. II. Vince. (3rd Imp. revised.) 

Demosthenes III : Meidias, Androtion, Aristocrates, 
Timocrates, Aristogeiton. J. H. Vince. (2nd Imp.) 



6 



THE LOEB CLASSICAL LIBRARY 



Demosthenes IV-VI : Private Orations and Is Neaerajh. 

A.T. Murray. (Vol. IV 3rd Imp., Vols. V and VI 2nd Imp.) 
Demosthenes VII : Funeral Speech, Erotic Essay, 

Exordia and Letters. X. W. and N. J. DeWitt. 
Dio Cassius : Roman History. E. Carv. 9 Vols. (Vols. 

I and II 3rd Imp., Vols. III-IX 2nd Imp.) 

Dio Chrysostom. 5 Vols. Vols. I and II. J. W. Cohoon. 

Vol. III. J. W. Cohoon and H. Lamar Crosby. Vols. IV 

and V. H. Lamar Crosbv. (Vols. I-IV 2nd Imp.) 
•Diodorus Sicclus. 12 Vols. Vols. I-VI. C. H. Oldfather. 

Vol. VII. C. L. Sherman. Vols. IX and X. Russel M. 

Geer. Vol. XI. F. R. Walton. (Vols. I-IV 2nd Imp.) 
Diogenes Laertius. R. D. Hicks. 2 Vols. (Vol. I 5th Imp.. 

Vol. II 4th Imp.) 
DiONYsrus of Halicarnasscs : Roman Antiquities. Spel- 

man's translation revised bv E. Cary. 7 Vols. (Vols. 

I-V 2nd Imp.) 
Epictetus. W. A. Oldfather. 2 Vols. (3rd Imp.) 
Euripides. A. S. V.'av. 4 Vols. (Vols. I and IV 7th Imp.. 

Vol. II 8*/* Imp., Vol. Ill 6th Imp.) Verse trans. 
Eusebics : Ecclesiastical History. Kirsopp Lake and 

J. E. L. Oulton. 2 Vols. (Vol. I 3rd Imp., Vol. II oth Imp.) 
Galen : On the Natural Faculties. A. J. Brock. (4th 

Imp.) 

The Greek Anthology. ^ . R. Paton. o Vols. (Vols. I- 

IV oth Imp., Vol. V 3rd Imp.) 
The Greek Bucolic Poets (Theocritus, Bion, Moschus). 

J. M. Edmonds. (1th Imp. revised.) 
Greek Elegy and Iambus with the Anacreontea. J. M. 

Edmonds. 2 Vols. (Vol. I 3rd Imp., Vol. II 2nd Imp.) 
Greek Mathematical Works. Ivor Thomas. 2 Vols. 

(3rd Imp.) 

Herodes. Cf. Theophrastus : Characters. 

Herodotus. A. D. Godlev. 4- Vols. (Vol. I 4th Imp., Vols. 

II and III 5th Imp., Vol. IV 3rd Imp.) 

Hesiod and the Homeric Hymns. H. G. Evelyn White. 

(7th Imp. revised and enlarged.) 
Hippocrates and the Fragments of Heracleitus. W. H. S. 

Jones and E. T. Withington. 4 Vols. (Vol. I 4th Imp., 

Vols. I I-IV 3rd Imp.) 
Homer : Iliad. A. T. Murray. 2 Vols. (7th Imp.) 
Homer : Odyssey. A. T. Murray. 2 Vols. (Sth Imp.} 



THE LOEB CLASSICAL LIBRARY 



Isaeus. E. S. Forster. (3rd Imp.) 

I so crates. George Norlin and LaRue Van Hook. 3 Vols. 
(2nd Imp.) 

St. John Damascene : Barlaam and Ioasapii. Rev. G. R. 

Woodward and Harold Mattingly. (3rd Imp. revised.) 
Josephus. H. St. J. Thackeray and Ralph Marcus. 9 Vols. 

Vols. I-VII. (Vol. V 4th Imp., Vol. VI 3rd Imp., Vols. 

I-IV, VII 2nd Imp.) 
Julian. Wilmer Cave Wright. 3 Vols. (Vols. I and II 3rd 

Imp., Vol. Ill 2nd Imp.) 
Longus : Daphnis and Chloe. Thornley's translation 

revised by J. M. Edmonds ; and Parthenius. S. Gaselee. 

(4th Imp.) 

Lucian. A. M. Harmon. 8 Vols. Vols. I-V. (Vols. I and 
II 4th Imp., Vol. Ill 3rd Imp., Vols. IV and V 2nd Imp.) 
Lycopiiron. Of. Callimachus. 

Lyra Graeca. J. M. Edmonds. 3 Vols. (Vol. I 5th Imp., 

Vols. II (revised and enlarged) and III 4th Imp.) 
Lysias. W. R. M. Lamb. (3rd Imp.) 

Manetiio. W. G. Waddell ; Ptolemy : Tetrabiblos. F. E. 

Robbhis. (3rd Imp.) 
Marcus Aurelius. C. R. Haines. (4th Imp. revised.) 
Menander. F. G. Allinson. (3rd Imp. revised.) 
Minor Attic Orators. 2 Vols. K. J. Maidment and 

J. O. Burtt. (Vol. I 2nd Imp.) 
Nonnos: Dionysiaca. W. H. D. Rouse. 3 Vols. (2nd Imp.) 
Oppian, Colluthus, Tryphiodorus. A. W. Mair. (2nd Imp.) 
Papyri. Non-Literary Selections. A. S. Hunt and C. C. 

Edgar. 2 Vols. (2nd Imp.) Literary Selections 

(Poetry). D. L. Page. (3rd Imp.) 
Parthenius. Cf. Longus. 

Pausanias : Description of Greece. W. H. S. Jones. 5 
Vols, and Companion Vol. arranged by R. E. Wvcherley. 
(Vols. I and III 3rd Imp., Vols. If, IV and V 2nd Imp.) 

Piiilo. 10 Vols. Vols. I-V. F. H. Colson and Rev. G. H. 
Whitaker ; Vols. VI-IX. F. H. Colson. (Vol. IV 4th 
Imp., Vols. I, II, V-VII 3rd Imp., Vols. Ill, VIII, IX 
2nd Imp,) 

Two Supplementary Vols. Translation only from an 
Armenian Text. Ralph Marcus. 
Philostratus : The Life of Apollonius of Tyana. F. C. 
Conybeare. 2 Vols. (Vol. I 4th Imp., Vol. II 3rd Imp.) 



THE LOEB CLASSICAL LIBRARY 



PlIILOSTRATUS : IMAGINES ; CaLLISTRATUS : DESCRIPTIONS. 

A. Fairbanks. (2nd Imp.) 

Philostratus and Eunapius : Lives of the Sophists. 

Wilmer Cave Wright. (2nd Imp.) 
Pindar. Sir J. E. Sandys. (8th Imp. revised.) 
Plato I : Euthyphro, Apology, Crito, Phaedo, Phaedrus. 

H. N. Fowler. (11th Imp.) 
Plato II : Theaetetus and Sophist. H. N. Fowler. (4th 

Imp.) 

Plato III: Statesman, Piiilerus. H. N. Fowler; Ion. 

W. R. M. Lamb. (4th Imp.) 
Plato IV : Laches, Protagoras, Meno, Euthydemus. 

W. R. M. Lamb. (3rd Imp. revised.) 
Plato V : Lysis, Symposium, Gorgias. W. R. M. Lamb. 

(5th Imp. revised.) 
Plato VI : Cratylus, Parmenides, Greater Hippias, 

Lesser Hippias. H. N. Fowler. (4th Imp.) 
Plato VII : Timaeus, Critias, Clitopho, Menexenus, Epi- 

stulae. Rev. R. G. Bury. (3rd Imp.) 
Plato VIII : Charmides, Alcibiades, Hipparchus, The 

Lovers, Theages, Minos and Epinomis. W. R. M. Lamb. 

(2nd Imp.) 

Plato : Laws. Rev. R. G. Bury. 2 Vols. (3rd Imp.) 
Plato : Republic. Paul Shorev. 2 Vols. (Vol. I 5th Imp., 

Vol. II 4th Imp.) 
Plutarch: Moralia. 14 Vols. Vols. I-V. F. C. Babbitt; 

Vol. VI. W. C. Helmbold ; Vol. VII. P. H. De Lacv and 

B. Einarson ; Vol. X. H. N. Fowler ; Vol. XIL H. 
Cherniss and W. C. Helmbold. (Vols. I- VI, X 2nd Imp.) 

Plutarch: The Parallel Lives. B. Perrin. 11 Vols. 

(Vols. I, II, VI, VII and XI 3rd Imp., Vols. III-V and 

VIII-X 2nd Imp.) 
Polybius. W. R. Paton. 6 Vols. (2nd Imp.) 
Procopius : History of the Wars. H. B. Dewing. 7 Vols. 

(Vol. I 3rd Imp., Vols. II-VII 2nd Imp.) 
Ptolemy : Tethabiblos. Cf. Manetho. 
Quintcs Smyrnaeus. A. S. Way. (3rd Imp.) Verse trans. 
Sextus Empiricus. Rev. R. G. Bury. 4 Vols. (Vol. I 4th 

Imp., Vols. II and III 2nd Imp.) 
Sophocles. F. Storr. 2 Vols. (Vol. I 10th Imp., Vol. II 

6th Imp.) Verse trans. 
Sthaho : Geography. Horace L. Jones. 8 Vols. (Vols. I, 



ft 



THE LOEB CLASSICAL LIBRARY 



V and VIII 3rd Imp., Vols. II-IV, VI and VII 2nrf 
Imp.) 

Tiieopiirastus : Characters. J.M.Edmonds: Herodes, 

etc. A. D. Knox. (3rd hup.) 
Theopiihastus : Enquiry into Plants. Sir Arthur Hort. 

2 Vols. {2nd Imp.) 
Thucvdides. C. F. Smith. 4 Vols. (Vol. I oth Imp., Vols. 

II and IV 4th Imp., Vol. III 3rd Imp.) 
Trypiiiodorus. Cf. Oppian. 

Xenophon : Cyropaedia. Walter Miller. 2 Vols. (Vol. I 
4th Imp., Vol. II 3rd Imp.) 

Xenophon : Hellenica, Anabasis, Apology, and Sympo- 
sium. C. L. Brownson and O. J. Todd. 3 Vols. (Vols. I 
and III 3rd Imp., Vol. II 4th Imp.) 

Xenophon : Memorabilia and Oeconomicus. E. C. Mar- 
chant. (3rd Imp.) 

Xenophon : Scripta Minora. E. C. Merchant. (3rd Imp.) 



Babrius and Phaedrus. B. E. Perry. 

DESCRIPTIVE PROSPECTUS ON APPLICATION 



VOLUMES IN PREPARATION 



GREEK AUTHORS 



Aristotle : History of Animals. A. L. Peck. 
Pi.otinus. A. H. Armstrong. 



LATIN AUTHORS 



WILLIAM HEINEMANX LTD 
Cloth 15s. 



LONDON 



CAMBRIDGE, MASS. 
HARVARD UNIV. PRESS 
Cloth $2.50 



10 



ARISTOTELES PA 

3$90 
.A99 

. . .Kinor works ... H4 - 



